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Right: St. Paul’s Traffic Engineer, Maurice 
W. Hewett and Traffic Superintendent 
Arthur W. Stattman and a Dual. 


Parking and policing problems eased 


ERE’S another progressive 
city that finds Dual Automatic 
Parking Meters one of the best-ever 
helps to traffic control. St. Paul’s 
traffic engineer reports that Duals 
bring orderliness to curb parking. 
They improve traffic control and 
traffic flow. The city’s traffic super- 
intendent praises the job Duals doin 
helping enforce the law better, more 
accurately and with less man-power. 
Further proof of the fine job Duals 
do for St. Paul is shown by the 
city’s expanding use of them. 1280 
Duals were installed in December, 
1946. Now, 1600 are in service. 
And these rugged, sturdily-built 


that expenditures for repair parts 
were less than &% of one per cent of 
the meters’ total revenue—revenue 
that enables the city to expand other 
traffic control facilities. 


Get the facts about Duals’ many 
advantages. Send for Bulletin DU- 
504 on Dual Gearshift Automatics; 
Bulletin DU-505 on Duals for off- 
street parking. 


THE DUAL PARKING METER COMPANY 


A subsidiary of The Union Metal Manufacturing Company 
Canton 2, Ohio 


100 


K TO DUAL 


whe QRIGINAL Parking Meter 


Duals work practically maintenance 
free! St. Paul’s 1949 records show 
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PARKING PROBLEM 
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BEST ANSWER TO EVERY 





Frankly Speaking 


HE transportation problems of World War II taught the traffic engineer many valuable lessons. 

One of these, by its absence from current literature and practice, seems on the verge of being 
forgotten. I refer to the wartime staggered-hour plans that boomed the operating efficiency of 
badly overloaded streets and highways. The critical travel needs during that difficult period made 
it abundantly clear that our city streets could not possibly accommodate at one time the entire 
peak traffic load of the working population. Community-wide plans were devised for staggering em- 
ployment hours so that traffic peaks would be lowered and extended in duration. 


The eminent success of this wartime step, in which the traffic engineer played so promin- 
ent a part, can hardly be questioned. But the wholesale readjustment in population and in working 
habits during the post-war period has in effect, thrown the old staggered-hour plans in the trash 
heap. A fresh start is needed. 


Trafic engineers are presumed to be expert in planning the best use of time and space on 
streets and highways. Space efficiency is continually on the gain, what with parking bans to elimi- 
nate a handful of curb-side vehicles so that hundreds more may have the space for movement, the 
establishment of one-way streets to handle 15 to 50 per cent higher volume than conventional 
two-way streets, and the assembly and dedication of unused space off-street for parking purposes. In 
fact, present conditions in our city centers suggest that the ultimate in “space” efficiency is being 
approached. 


But this neglected dimension of “time” efficiency remains as a bright opportunity for de- 
veloping added street capacity. The trend toward greater and greater use of the private automobile, 
even in the face of severe congestion, seems unreversable and if present trends are accepted as the 
barometer, mass transit patronage can hardly be expected to soar high enough to ease even today’s 
street stretch and strain, to say nothing of tomorrow’s problem. 


Why not take a little time for a second look at the staggered employment hour principle? 


Director 
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Joe “Presto” Prismo’s the boy to rely on when you 
want a Life-Line put down quickly and for a long stay. 


The scientific make-up of Prismo’s bull dog grip 
insures firm drying together with quick and _ solid 
gripping of the glass spheres. It sets in a few minutes 
making the combination dry and usable almost instant- 
ly and ready to stand up against all weather and 
heavy traffic. 


For long lasting, trouble free, Life-Line require- 
ments, we can safely recommend the following Prismo 


PRISMO SAFETY CORPORATION * 
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smo outdoes them all! 


products, certain of their ability to meet all tests: 
Prismo Super Life-Line—The best of them all. 
Prismo Standard Life-Line—Your old stand-by. 
Prismo Municipal Life-Line—A quicky for dry 
and super firm grip. 
Prismo Premix—The best for those who insist 
on Premix. 
Write and ask for Technical Bulletins and booklets 


that fully explain and illustrate every phase of Prismo’s 
scientific methods of reflectorization. 
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Traffic and Highway Planning for the 
New York-New Jersey 
Metropolitan Area 


New York City’s Arterial Program 


By Robert Moses 
City Construction Co-Ordinator, New York City 


Through the courtesy of the editor of “Traffic Engineer- 
ing,” the New York Metropolitan Section of the Institute 
of Traffic Engineers has arranged for a series of articles 
commenting on the development of various highway and 
traffic agencies in the New York-New Jersey metropolitan 
area and describing some of their significant projects. These 
articles, appearing in the June, July and August issues of 
the magazine, will point out the coordination which has been 
necessary in order to provide a comprehensive highway sys- 
tem in this area. It is hoped that publication of these articles 
will also stimulate interest on the part of those attending 
the Twenty-first Annual Meeting of the ITE, to be held in 
New York from September 24 to 27, 1950, so that the dele- 
gates will take the opportunity to visit and inspect some 
of these projects which may provide ideas helpful in meet- 
ing their own local problems. 


i” baie YORK CiTy’s current arterial program, including 

projects financed with City, State, Federal and Author- 
ity funds, runs to a total of approximately half a billion 
dollars. Having built a considerable mileage of parkways 
restricted to non-commercial vehicles, we have now shifted 
the main emphasis to expressways serving all kinds of 
mixed traffic, and have applied to them many of the prin- 
ciples and much of the experience gained in parkway con- 
struction. It was logical that initial efforts should be con- 
centrated on parkway construction as over eighty per cent 
of the traffic consists of passenger vehicles. 

Design of parkways has been immeasurably improved 
since the early days of inadequate rights of way and narrow 
strips of pavement in the center, scenic railway thank you 
ma’ams, and over-ornamented Gothic bridges. In 1925 the 
Bronx River Parkway was finally completed from Bronx 
Park in New York to Kensico Dam in Westchester. It had 
taken eight years of litigation and thirteen years of build- 
ing, and was the marvel of its day. I would not withhold 
any of the credit given to those pioneers who dreamed of 
and created this first metropolitan parkway; yet today this 
artery, although still indispensable, is so obsolete that we 
are rebuilding the section from the City line to the Cross 
County Parkway and planning a new alternate route through 
the Sprain Valley as a substitute for the original Parkway 
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which could be modernized only by completely tearing out 
all the old bridges, roadways and much of the landscaping. 

The completion of the Bronx River Parkway and general 
public realization of its beauty and usefulness, plus the 
beginning of assembly line car output, gave enormous 
impetus to our metropolitan parkway program, and in a 
short time the Westchester and Long Island suburban sys- 
tems were designed and built in the face, however, of con- 
siderable scepticism and opposition. In 1929 the Board of 
Estimate of New York acted, at the request of the State, 
to acquire title to the Grand Central Parkway, to carry traf- 
fic of the Northern State Parkway westerly into the mid- 
town area. 

Today, our parkway program is approaching completion. 
In the City, the great Belt swing around Brooklyn and 
Queens, opening meadow lands untouched since the days of 
the Canarsie and Rockaway Indians, connecting with the 
Whitestone and Triborough Bridges and the Brooklyn- 
Battery Tunnel which has just opened to form with the 
Henry Hudson and Hutchinson River Parkways a ring around 
the entire City, green with landscaping by day and gold with 
sodium lights by night. The inner spokes of this giant wheel 
are fashioned out of the Grand Central and Interborough 
Parkways and the Queens Midtown Tunnel to Manhattan, 
and more spokes are now under construction. 


A System To Meet Community Needs 

This system provides a convenient and easy means of 
travel for the casual traveler and for the everyday commuter 
who journeys between the great business and industrial 
centers of the City and the large residential areas both within 
the City and the surrounding suburban communities. It 
also connects with many recreation areas, including fine 
beaches, golf courses, picnic and camping grounds. Traffic 
peaks during the week are generally reversed over weekends 
as the motorist takes advantage of the recreation facilities 
constructed for him in the suburbs. 

With the parkway system as a broad pattern, Federal, 
State and City plans for a comprehensive system of City 
expressways to serve mixed, as distinguished from restricted 
pleasure and passenger traffic, were pushed during the war 
years. When peace came, specifications were ready, complex 
design and right of way problems had been solved, machin- 
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New York Metropolitan Arteries 


ery established to insure cooperation and concentration of 
authority, and construction contracts let as fast as funds 
became available, people moved, and sites cleared. 

In designing the limited access arteries particular atten- 
tion has been given to the needs, protection and improve- 
ment of communities through which they pass. Facilities 
for both passive and active recreation are provided along 
the borders, and where normal street crossings do not take 
care of pedestrian needs satisfactory overpasses or under- 
passes limited to pedestrian use are provided. Other City 
improvements, such as housing and airports, are keyed into 
the arterial system. 

In addition to normal pre-war difficulties, we now have 
the problem of tenant relocation. No longer is it possible 
tO acquire property, send out notices of evictions, and then 
demolish buildings. We must find homes for the tenants in 
the way of public improvements. Two laws have been 
passed making possible the relocation of houses and the 
rehabilitation of deteriorated buildings to provide the new 
homes. As an illustration, on Van Wyck Expressway 260 
houses and a 35-family apartment were moved. On other 
projects, old boarded-up buildings have been acquired and 
rehabilitated for use by families affected by the expressway 
program. Other means of relocating families have been 
devised. In short, every possible expedient, designed to bring 
about the relocation of families in a humane and decent 
manner, has been brought into play. 

It will be noted on the accompanying map that the 
arterial program now under way embraces all five boroughs 
of the City of New York. These projects, most of which 
are expressways, together with the completed parkways form 
a unified network tying together the main arteries of the 
Greater City, Long Island, Westchester and New Jersey. 
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Those of us who, in one capacity or another, have been 
working on this metropolitan arterial objective for almost a 
quarter of a century have never had any illusions from the 
beginning about the tremendous task before us. The need 
of these modern arteries of travel has become increasingly 
urgent as commerce and travel have more and more taken 
to the roads, as cars multiply and our entire civilization runs 
on wheels. To delay this program would be an inexcusable 
civic and official blunder. We need only imagine the intol- 
erable conditions which would exist today if our program 
had not been pushed forward vigorously in the last two 
decades, and if we reflect on the penalties we now face due 
to the interruption of construction during the war. 


Cooperating Agencies 


Today we are well on our way toward the solution of 
this problem in the metropolitan area. Numerous con- 
struction agencies of government, Federal, State, City, 
County, Towns, Village and, of course, Public Authorities, 
have cooperated to bring about this achievement of demo- 
cratic enterprise. These agencies have, generally speaking, 
avoided competing with each other and have applied their 
energies to the specific parts of the program for which they 
are directly responsible. Special mention should be made 
of the part played by the five Borough Presidents of the 
City, each of whom is involved in the mapping, design and 
construction of substantial portions of the program. The 
State Department of Public Works has been particularly 
cooperative. Much of the work is being done under its 
supervision. The Federal Public Roads Administration, 
which must approve all work on which Federal Highway 
aid is used, has been sympathetic and helpful in solving the 
problems inherent in this complex program. Other agencies, 
including the City Planning Commission, Park Department, 
Department of Water Supply, Gas and Electricity, Board of 
Transportation and the Public Authorities have been helpful 
and finally, without the complete support of the Mayor and 
Board of Estimate, including its Chief Engineer and Direc- 
tor of Real Estate, this program could not be carried out. 


Pedestrian Protection 
The pedestrian has rights too! 


If you're the person behind the wheel, you must re- 
member that the person on foot has the right-of-way over 
automobiles in some instances. Yet accidents involving 
pedestrians account for one-third of the traffic deaths in this 
country every year. 

Keep in mind the following when driving: 

(1) When pedestrians are crossing at unsignalized inter- 
sections, drivers must give them the right-of-way if they 
are walking within any crosswalk. 

(2) When pedestrians are crossing at signalized inter- 
sections they should obey signals but drivers turning right 
or left must yield the right-of-way to pedestrians crossing 
on the “green” or “walk” light. 


(3) Be alert for pedestrians crossing between intersec- 
tions, particularly at night, even though the walkers may 
be at fault. 
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The Long Island State Parkway System 


By Sidney M. Shapiro 
Deputy Chief Engineer, Long Island State Park Commission, New York 


T= Long Island State Parkway System in the Counties 

of Nassau and Suffolk is under the jurisdiction of the 
Long Island State Park Commission of which Robert Moses 
is President. The State Department of Public Works coop- 
erates with the Commission on parkway construction and 
in most cases work is progressed under contracts awarded 
by the Superintendent of Public Works. The Park Com- 
mission acquires rights of way, makes development plans, 
approves details of design and construction and after com- 
pletion maintains and polices the parkways. The Cause- 
ways from the mainland to the other barrier beach are 
planned, constructed and maintained by the Jones Beach 
State Parkway Authority which is a board with power to 
borrow funds by the issuance of bonds or otherwise and 
consists of the members of the Long Island State Park 
Commission. 

To date 97 miles of the 130 miles planned have been 
completed, as shown on the map (p. 382). Construction of 
the sixteen miles which will unite the Northern, Southern 
and Ocean Parkways in Suffolk County is now underway. 
All contracts are being Jet this year for grading and bridges 
on the Northern-Sagtikos State Parkway loop extending to 
the Southern at Bay Shore Road. At Bay Shore Road, work 
will begin on the seven-mile Captree State Parkway, a cause- 
way and bridge system to and across the Great South Bay 





New 21% mile extension of Southern State Parkway, Suffolk County, 
looking East. Stone-faced bridge carries Deer Park Avenue over the 
new parkway, with cloverleaf intersection. 
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View of Northern State Parkway, Nassau County, Long Island, shows 
contrasting color of decelerating lanes and of white mountable curbs, 
typical grade separation structure in background, walks for pedestrians, 
modern lighting, landscaping, etc. 


to the Ocean Parkway at Captree Island at the east end of 
Jones Beach. When the sixteen-mile loop and causeway are 
completed two years from now, the Long Island State Park- 
way system will be 113 miles long and will have 154 bridges. 
Extensions already designed and to be undertaken in the 
future will include the 7-mile spur running northeasterly 
into Sunken Meadow State Park on the Sound where addi- 
tional land has just been acquired and plans are underway 
for an expansion of the park, and a 10-mile spur running 
southeasterly into Heckscher State Park on the Bay where 
new recreation facilities will also be provided. Completion 
of the Captree Causeway will bring many additional visitors 
to Jones Beach State Park where a large building program 
is now under way including the construction of a new 
marine stadium at Zachs Bay. 


Parkway Design and Engineering 

Long experience and practical research have advanced 
the science of parkway design and engineering as the new 
extensions are built. The parkways today have twin road- 
ways, each twenty-five feet wide, separated by a grass mall, 
with acceleration and deceleration lanes of light coiored 
pavement at exits and entrances located so as to permit 
smooth, uninterrupted movement of through traffic, with 
attractive bridges eliminating all crossings at grade, with 
wide grass shoulders for disabled cars, and with mountable 
white curbs to contrast with pavement darkened by carbon 
black. Signs are more legible because of large letters reflec- 
torized for night use and designed for easy fast reading to 
prevent indecision and short stops at exits. Gas stations, 
appropriately designed, are built along the system at regu- 
lar intervals. All design improvements aim at comfortable 
convenient travel at reasonable speeds and full protection 
is afforded by State law and local zoning against billboards 
and other undesirable adjacent features. 

This year’s parkway construction program also includes 
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the modernization of 14 miles of o!d dangerous undivided 
pavements built in the early stages of the program. A center 
dividing curb' to separate opposing traffic movement will 
be installed together with other up-to-date improvements 
to make public exits and entrances safer for motorists. With 
eight miles of undivided pavement previously equipped with 
a center divider, all of the Northern and Southern State 
Parkway will be divided highway by the end of this year. 





'See “Reference Notes,” this issue, for additional details. 


New Jersey Turnpike Serves Interstate Traffic 





A State Parkway System 


The accident rate on the Long Island parkway system has 
been steadily going down as the new extensions are built 
with the latest safety design features and as the old system 
is modernized. The previous rate of two fatal accidents per 
100 million vehicle miles has now dropped to one, as 
against an overall rate in the nation of about eight. This 
unusually low rate can be largely attributed to the 40-mile 
per hour legal operating speed limit on the parkways and 
is especially significant in view of the large volume of traf- 
fic using the parkways. Approximately eleven million cars 
per year cross each of the two systems at the western end— 
the Northern State Parkway and the Southern State Park- 
way—at the City line. 


The Long Island State Park System is an integrated part 
of the comprehensive metropolitan arterial program stem- 
ming from the great system of parkways, expressways, thru- 
ways and bridges leading in and out of the City of New 
York—a comprehensive network made possible by the co- 
operation of federal, state, city, county and other agencies 
and public authorities which have provided land and funds 


to carry these projects forward. 






By Henry E. Rose 


— New Jersey Turnpike, now under construction, will 

contribute importantly to a free-flowing movement of 
vehicular traffic along the Atlantic seaboard. It will supply 
the link which has long been needed to facilitate interstate 
trafic movements to and from the north, south, and west, 
and it will aid materially in relieving congestion and over- 
loading on the State's public highways. 

Trafic congestion on the major New Jersey highways, 
particularly in the metropolitan areas and on routes carry- 
ing week-end and holiday travel, is undoubtedly as great 
as can be found anywhere in the world. Motorists who have 
ever visited the New York-New Jersey-Philadelphia areas 
have been exposed to these conditions. Lines of slow- 
moving vehicles for miles in length are usual at many places, 
not only at intervals throughout the day and week, but 
throughout the year. 

The widespread existence of these traffic “bottlenecks” 
has been impossible of elimination in any feasible manner 
under the normal State Highway program for the State of 
New Jersey. Authorities agree that the building of this 
express traffic artery under the present State Highway pro- 
gram, and with usual State Highway funds, would be im- 
possible of practical accomplishment. The building of the 
Turnpike with private capital and with the user paying for 
its construction and maintenance, on the other hand, will 
permit the normal State Highway program to be much more 
effective in caring for the needs of the State. 


This new superhighway will be 118 miles in length. It 
will be a modern all-weather toll road and it will incor- 
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Director of Public Information, N. J. Turnpike Authority 





porate every advanced technique of the highway engineering 
profession. It will extend from a point near the George 
Washington Bridge, in the north, to Deepwater, N. J., in 
the south, where it will connect directly with the Delaware 
Memorial Bridge, now under construction. 


An Important Link in the National Network 

Highway movements of great magnitude are established 
facts between the cities along the eastern seaboard, and from 
the eastern states to the mid-west. Relatively free traffic 
movements are now possible from the New York City area 
northward up the Hudson River Valley and eastward through 
U. S. Route No. 1, across Connecticut by Merritt Parkway 
and Wilbur Cross Parkway, through Massachusetts by exist- 
ing highways or those in the process of extension, along 
the New Hampshire Turnpike now completed, and along 
the Maine Turnpike as far as Portland. 

To the southward from the Delaware Memorial Bridge, 
which will be the southern terminus of the New Jersey 
Turnpike, are the Du Pont Boulevard through Delaware, 
U. S. Route No. 40 to Baltimore and thence to Washing- 
ton, Richmond and points south. 

The journey by motor vehicle across New Jersey, mean- 
while, has been long known to be difficult, hazardous and 
slow. The Turnpike’s completion will contribute in a re- 
markable way to correct this condition. 

It is inevitable that, in a few years, the New Jersey 
Turnpike will connect directly with the Pennsylvania Turn- 
pike at a point north of Philadelphia. With the easterly and 
westerly extensions of the existing Pennsylvania Turnpike 
comp!eted, and a further connection with the proposed Ohio 
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Turnpike south of Cleveland, legislation for which has been 
enacted, the movement of highway traffic to and from the 
middle west will be greatly expedited. 


Interchanges Strategically Located 

The Turnpike’s sixteen traffic interchanges will be 
factors in the attainment of this free-moving traffic. The 
Swedesboro-Chester Interchange, near Swedesboro, as an 
example, will serve traffic to and from the Chester Ferry 
across the Delaware River. The Woodbury-Camden Inter- 
change, in South Camden, will provide access between the 
south and the Philadelphia-Camden area and between New 
York and north Jersey areas. 

The Camden-Philadelphia Interchange, in North Cam- 
den, will provide essential access to the Philadelphia~-Camden 
area, including the Tacony-Palmyra Bridge over the Dela- 
ware River from the northward. The Burlington-Mount 
Holly Interchange, near Mount Holly, will provide access to 
and from the Burlington-Bristol Bridge over the Delaware 
River. The Bordentown-Trenton Interchange, near Borden- 
town, will provide access to the Trenton area from the 
southward and, of significant importance, will serve as a 
logical junction point with the extended Pennsylvania Turn- 
pike in the future. 

All interchanges from New Brunswick to the southward, 
in fact, and also the southern terminus of the Turnpike, at 
Deepwater, will provide means for access to and from the 
rich agricultural lands of central and southern New Jersey, 
offering the products of these areas direct and quick move- 
ment into the metropolitan area of New York. In addition, 
the movement of traffic between the New Jersey beach 
resorts and the densely populated areas of northern New 
Jersey and New York will be greatly facilitated by these 
interchanges during heavy holiday movements. 

The Elizabeth Interchange, in Elizabeth, will provide 
access to the important industrial area and communities ad- 
jacent to Elizabeth, and, in addition, will provide access to 
and from the Goethals Bridge to Staten Island. 

The Newark Airport Interchange, near Port Street in 
Newark, will serve as a most important collecting and dis- 
tributing point for traffic to and from N. J. Route 29 toward 
western New Jersey and Pennsylvania, the Newark Airport 
and the Port of New York Authority's Newark truck ter- 
minal, to be opened this summer. This interchange should 
be a major factor in the heavy movement of passenger ve- 
hicles to and from the Pulaski Skyway and the Hoiland 
Tunnel by way of the Route No. 25 viaduct north of New- 
ark Airport. The Newark-Jersey City Interchange, at Ray- 
mond Boulevard, in Newark, will provide access to and 
from the Newark business and industrial districts, the Jersey 
City-Bayonne area, and the Holland Tunnel. 


The Lincoln Tunnel Interchange, in Secaucus, will pro- 
vide direct access to the Lincoln Tunnel to New York on 
the east, and to points along Route 3 and S-3 to the west 
and south. Important truck terminals are located at Secaucus 
where this interchange will be established. South of the 
Lincoln Tunnel Interchange, and north of the Newark- 
Jersey City Interchange, at Raymond Boulevard, in Newark, 
are to be high level Passaic River and Hackensack River 
Bridges, the most important structures along the route of 
the Turnpike. Between these bridges will be an excellent 
location for an interchange to connect in the future with 
any new tunnel which may be built under the Hudson River 
to midtown Manhattan. 

The northern terminus of the Turnpike at Route 6 in 
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Ridgefield Park will provide access to and from the George 
Washington Bridge over the Hudson River to the eastward 
and northward and westward to the rapidly growing Bergen 
County area. 

Clearly, the New Jersey Turnpike will have a tremendous 
effect on highway travel within and through the State of 
New Jersey, especially on truck movements. Likewise, the 
Turnpike will have a profound effect upon the design, loca- 
tion and construction of new highways both within, and 
adjacent to, the State. 

The Turnpike’s completion is scheduled for late 1951. 


Envoi 

“The motor, which the frenzied cupidity of manufac- 
turers hurls like a Juggernaut’s car upon the bewildered 
people and of which the idle and fashionable make a foolish, 
though fatal, elegance, will soon begin to perform its true 
function, and putting its strength at the service of the entire 
people, will behave like a docile, toiling monster. But in 
order that the motor may cease to be injurious and become 
beneficient, we must build roads suited to its speed, roads 
which it cannot tear up with its ferocious tyres, and from 
which it will send no clouds of poisonous dust into human 
lungs. We ought not to allow slower vehicles or mere 
animals to go upon these roads, and we should establish 
garages upon them and footbridges over them, and so create 
order and harmony among the means of communication of 
the future. This is the wish of every good citizen.” 


Penguin Island, Anatole, France, 1907 
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Polarized Light for Auto Headlights 


By E. H. Land and L. W. Chubb Jr. 


Polaroid Corporation, Cambridge, Massachusetts 


This is the second of two articles on this subject. The 
first’ dealt with those fundamentals of polarization which 
are of particular importance in the headlighting application. 
The present article gives information on equipment, use 
and performance of the polarized system. 


Part Il 


_o discussing how a polarized headlighting system 

may be used effectively, one should have a clear under- 
standing of the short-comings of the present system of auto- 
motive headlighting and of what promise exists for over- 
coming these limitations by ordinary means. 

Modern headlight installations, employing the Sealed 
Beam lamp, are highly standarized and their operation is 
reasonably uniformly specified throughout this country, al- 
though the enforcement of correct practice is lacking in 
many states. This refers principally to misuse of the head- 
lights in situations where cars are meeting and passing on 
country highways. Misuse may result from lack of knowl- 
edge of correct practice or from unwillingness on the part 
of a driver to respect the comfort of drivers he is meeting. 
Whichever the cause, both comfort and safety are com- 
promised by misuse, and everyone who drives at night 
recognizes that enforcement of proper practice in headlight 
use is among the factors which might reduce the alarmingly 
high toll of night accidents which, moreover, is taken during 
hours when people are disinclined to drive largely on account 
of the discomfort and hazard due to headlight misuse. 

Modern headlighting operates on the principle of beam 
control. Each driver has the use of two separate headlight 
beams emitted by a single pair of lamps, through the opera- 
tion of a footswitch. The upper, or country driving beam, 
produced by a 45 watt filament in each lamp, is for use 
outside of city limits when no approaching traffic is being 
met. Proper headlight aiming specifies that the high intens- 
ity portion of this beam shall be directed downward from 
horizontal by 3 inches at a distance of 25 feet. This amounts 
to approximately 0.6°. Under good conditions, on a straight 
road, this beam will disclose objects as far ahead as 500 
feet, a distance which is ample for stopping the modern car 
from any reasonable speed. The lower, or traffic beam, 
produced by a 35 watt filament in each lamp, is for all use 
within city limits and for all occasions on the country high- 
ways where opposing traffic is being met. Through pre- 
cision location of the lower beam filament above and to 
the left of the focus of the headlight’s parabolic reflector, the 
high intensity zones of the lower-beam pattern are directed 
downward and to the right side to provide foreground 
illumination and shoulder lighting. This action is assisted 
by the prismatic structure of the headlight lens, which also 
serves to spread and diffuse the light to give even illumi- 
nation from either upper or lower beam. Manufacturing 
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» 384 « 


tolerances in Sealed Beam lamp production are such that 
the lower beam can be considered properly aimed if care is 
exercised in properly aiming the upper beam. With fre- 
quent aiming of headlights already required because of 
mechanical vibrations, shocks, collisions, etc., little in the 
way of better all-around aiming could be gained by separat- 
ing the upper and lower filaments into two separate pairs of 
lamps. However, this does not apply to the quality of the 
beam patterns. Considerable improvement in both beams 
might be achieved through the use of four lamps as was 
urged by the lamp manufacturers at the inception of the 
Sealed Beam program. At present, a single lens is being 
required to do two patterning jobs. The compromise tends 
to favor one beam and discriminate against the other. 

In addition to the physical design limitations suggested 
by the foregoing, specifications also exist on the brightness 
of the light which today’s headlights may emit. Thus the 
Uniform Vehicle Code specifies that a pair of headlamps 
shall deliver no more than a total of 75,000 candlepower 
(cp) at the point of maximum intensity in the upper beam 
pattern. Also, not more than 8000 cp shall be directed 
above horizontal by the upper beam. The Code specifies 
lower beam distribution by requiring that none of the high- 
intensity portion be directed above a certain level; actually 
this works out to between 800 and 1,000 cp in the eyes of an 
approaching driver on a level road. 

One might well wonder why a branch of the Federal 
Government has seen fit to impose such specifications on 
the lamp manufacturer until one realizes that these restric- 
tions in the Uniform Vehicle Code are for the comfort and 
safety of the “other” driver against whom such headlights 
employing beam control can be and frequently are misused. 
By law, every driver is required to use his lower beam when 
approaching on-coming traffic within 500 feet. Under ideal 
conditions (proper aim, level road, etc.) this action will 
divert the high intensity portion of the beam pattern from 
the approaching driver's eyes. For very slight variations in 
vertical road contour, an angular margin is provided to avoid 
temporary glaring. But even a pitch of two or three degrees 
is sufficient to cause the high intensity portion of the lower 
beam to project above horizontal and produce up to 20.000 
cp glare. This condition is worse when headlights are mis- 
used, for only a 1° angular elevation can direct twice that 
amount of light into an opposing driver's eyes from the 
upper beam. Thus the 800-1000 cp tolerable glare, which 
alone is often enough to reduce perception distance by 30 
per cent, is frequently exceeded due to road contour. 

The most important shortcoming of the beam control 
principle is related to glare, however, only in a secondary 
sense. The need for avoiding blinding glare makes it neces- 
sary for drivers to depress their beams when meeting. But 
neither driver can offer this relief from glare without penalty 
to himself because in redirecting the light by which he sees 
to an area close at hand, he leaves in nearly complete dark- 
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ness that portion of his right of way extending beside and 
beyond the opposing car. At such times, unless the drivers 
slow down to less than 40 mph they will be overdriving 
the perception distance and creating a hazard. It is well 
known that this precaution is seldom observed and that, 
beyond showing a slight increase in attentiveness, a driver 
only feels his way through these meeting situations by watch- 
ing the edge of the road and the position of the opposing car 
(both subject to abrupt change), and by remembering what 
he saw of the roadway before he depressed his beam. Thus 
we see that the beam control principle of modern head- 
lighting merely affects a compromise by balancing barely 
tolerable glare against barely adequate seeing. It divides 
the hazard of blinding glare into these two other hazards. 
Beam control alone does not promise further improvement 
under conditions where each driver needs to put a powerful 
beam right where it will blind another. A system is required 
which will enable every driver to maintain use of his upper 
beam uninterruptedly and particularly when other cars are 
being met. Polarization makes possible such a system. Per- 
haps the simplest way to sum up its performance is this: 
With properly installed screens over the headlights and with 
similarly oriented viewers before the drivers’ eyes, condi- 
tions can be such that any driver always drives with iliumi- 
nation at least comparable to that from today’s upper beam 
and as though every approaching driver were getting along 
with a beam several times dimmer than today’s lower beam. 
In Part I of this discussion we noted that polarizers have 

an inherent absorption for natural light, amounting to at 
least 50 per cent. It is this fact which makes the use of a 
polarized headlight system not merely a case of placing 
screens over conventional headlamps. The light absorbed in 
the screens must be made up for by greater output at the 
lamp filaments, and since absorption runs about 60 per cent, 

l 

this means ———— 
l.— 6 

bringing the required wattage per lamp to 2.5 45 bi2.5 
watts. Then, because there is a further slight absorption by 
the viewer due to depolarization of the beam as it is reflected 
back from diffusely-reflecting surfaces on the roadway, still 
a few more watts are needed if open road visibility with 
the polarized beam and the viewer in use is to equal the 
open road visibility afforded by Sealed Beam upper beam. 
A wattage of 125 per lamp is sufficient to provide this con- 

125 


2.5 times the present filament output, 


dition. This means 2.8 times the present wattage. 


4) 


One might expect that with our present knowledge of 
electric power generation, provision for tripling the current 
requirements for a car's headlights might be made with a 
minimum concern—particularly in a machine where several 
horsepower are wasted in the radiator alone. Actually, 
tripling the headlight wattage requires only a doubling of 
the generator capacity and no change in battery. Yet, as we 
shall see, the need for providing this heavier generator, and 
the cost incident thereto, is one of the chief reasons why 
polarized headlighting is not on our new cars today. Gener- 
ator capacities have been increased step by step over the 
past 20 years to care for added electrical demand but, inex- 
plicably, the thought of doubling the capacity in one step 
appears too much of a mental hurdle for the car manufac- 
turer. If agreement could be reached on building the neces- 
sary equipment into all mew cars, the increase in selling 
price would probably be around $25 per car for the com- 
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plete system. It must be admitted that some manufacturers 
have given higher estimates than this, but in no case did 
the cost to the buyer exceed that of a good car radio. 

If the polarized system were built into all new cars, how 
would it be used during the transition period when un- 
equipped (“old”) cars continue to operate on the highway? 
The use of a separate pair of “traffic” lamps as a component 
of the system solves the problem of mixed driving. These 
lamps are of fog-light size, 60 watts rating, and produce a 
beam essentialy like the Sealed Beam lower beam for one 
of the two alternate positions of the footswitch, the other 
position activating the 125 watt polarized units. Thus, 
beam control is preserved during the introductory period 
but by separating the beams between two pairs of lamps 
each can be made a better beam, patternwise, and the losses 
inherent in polarizing a beam for use within city limits 
are not incurred. 

The driver of the new car carrying polarization observes 
a single, simple rule of the road: DIM FOR WHITE 
LIGHT. Use of this rule is made possible by arranging for 
the extinction color of on-coming polarized lights to appear 
a deep blue, a matter of choice of proper polarizer charac- 
teristics in the headlamp and viewer screens. Thus, if, 
through his viewer, the driver sees all blue headlights ap- 
proaching, he continues on his upper beams, whereas if any 
approaching light appears white, he kicks his footswitch, 
as today, and the passing is effected as though neither car 
had polarization. In every case where the user of the new 
system meets an unequipped car, relatively frequent for the 
first few months or year, he must revert to beam control and 
put up with meeting situations like today’s, but whenever 
he meets cars similarly equipped he will enjoy the privilege 
of continuing with his upper beam on, with visibility by 
and beyond the approaching car preserved at a level about 
equal to that experienced when there is no opposing car. 
Surveys indicate that the incidence of all-polarized meetings 
will increase very rapidly and indeed will be higher at the 
beginning of the interim period than any ratio of total new 
car to total old car registration would indicate, because cars 
driven at night on country highways tend to be the newer 
cars by a higher ratio. 

No discussion of polarized headlighting would be com- 
plete without an acknowledgement of the part which the 
automobile industry and the General Electric Company have 
played in conducting a study of its possibilities, extending 
over a period of years ending in November, 1947. The 
Automobile Manufacturers Association (AMA) undertook 
this study at the request of the American Association of 
Motor Vehicle Administrators (AAMVA). The AMA 
evolved specifications for the technically adequate installa- 
tion now ready for adoption and arranged for a series of 
mass demonstrations in which more than 40 fully equipped 
cars were used on numerous occasions. General Electric 
Company solved the problems of lamp design and Polarized 
Corporation those of polarizer development and application. 
Each of the three groups made considerable contributions in 
the way of money, man-hours and equipment. At the con- 
clusion of the study, the AMA recommended to the AAMVA 
“against adoption at this time.” A number of reasons were 
given for this recommendation. It is safe to say that every 
one of these reasons stemmed from the basic fact that the 
AMA saw no practical way of adopting the system without 
prescribing a period of mixed use of cars carrying present 
headlighting equipment and cars carrying polarized equip- 
ment, during which owners of the new equipment would 
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Driver-visibility distances—proper headlamp usage. 


not obtain its maximum usefulness and during which new 
driving conditions? might develop which might lead to con- 
fusion or even hazard. No disagreement existed as to the 
obvious benefits of the system; the following are direct 
quotations from the AMA report: 


“All cars can have identical polarized lamps and viewers, 
and have the viewers on any car prevent glare from any 
opposing car's polarized lamps. With his viewer in use 
any driver can see the illumination from his own head- 
lamps practically without interference from opposing polar- 
ized headlamps. When the opposing car is close, he can 
see the roadway beyond the opposing car’s polarized head- 
lamps.” . . . “Road vision during the operation of meeting 
is much better than obtainable with Sealed Beam.” .. . 
“When using the polarized lamps without a viewer on the 
open road, the driver has a more satisfactory beam than 
Sealed Beam upper.” 


If further support for the system were required, there 
exists a vast amount of data compiled by General Electric 
Company on an appraisal of the polarizing system on the 
basis of quantitative measurements which showed the com- 
parative visibility distances obtainable with the proposed 
system as against the present Sealed Beam system for a great 
number of different combinations of headlighting when cars 
are meeting. We are indebted to Mr. Val J. Roper of Gen- 
eral Electric for the use of Charts I and II. Chart I com- 
pares maintenance of visibility distance for a driver using 
polarization (Fig. 1) with that for a driver using present 
equipment (Fig. 2), each meeting a like-equipped car and 
assuming proper headlight usage. Note that in Fig. 1 the 
six observers all maintained a visibility distance of about 
400 feet from the time the two cars were 3200 feet apart 
until after they had passed. On the other hand, today’s head- 
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lighting properly used, as shown in Fig. 2, gave wide varia- 
tion in visibility distance as a function of the relationship 
of the meeting cars and considerable spread between observ- 
ers as the cars approached close. The peak in the upper 
curve in this figure is due to the unreliable phenomenon of 
silhouette seeing, which all observers do not experience. 
Finally, notice the margin of safety provided by the polariz- 
ing system (Fig. 1) by maintaining visibility distance well in 
excess of the safe stopping distance denoted by the dotted 
line at 165 feet. This margin is not maintained with Sealed 
Beam lighting (Fig. 2) and, in fact, decreases to a margin of 
only a few feet, even at the fairly reasonable speed of 40 
mph. These data are for persons knowingly engaged in tests 
and expecting to see the test obstacle. When an observer con- 
sciousness factor is introduced, the comparison becomes even 
more significant, for today’s headlighting is then shown to 
be unsafe for the operation of meeting these cars at speeds 
of 40 mph. 


Figures 6 and 8 of Chart II are important because they 
go far toward disproving the objection voiced by some 
persons that the brighter, horizontally-aimed polarized beam 
will, when misused, give rise to increased hazard during the 
interim period when mixed meetings occur. Figure 6 shows 
that an “old” car operator using his lower beam (and with 
no polarized viewer) drives for a distance of 725 feet (or 
for 12 secs.) with required stopping distance in excess of 
visibility distance (lowest curve) when confronted with the 
glare from 125 watt polarized lamps. But Fig. 8 shows the 
same driver to be operating similarly “blind” for the same 
period (lower curve) when confronted with the glare from 
today’s Sealed Beam upper beam! Obviously, above some 
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Downtown Parking vs. Public Transit 


By R. Gilman Smith 
W. C. Gilman & Company, Engineers, New York City 


The Basic Problem 
Son citizens of our urban centers are confronted daily 
with aggravating conditions of which the following are 

typical examples: 

Private automobile travel on many important streets is slowed 
to three or four miles an hour by trafthe congestion. 

Off-street parking space is expensive and difficult to find in 
convenient locations. 

Curb parking space—metered or unmetered—is not available 
except several blocks from desired destination. 

Commercial vehicles are parked in traffic lanes. 

lransit service on certain lines is infrequent and travel is 
slow on many streets because of other vehicular traffic. 
The transit fare is 10c, or possibly 12c, 13c or 15c. 

Some of the transit vehicles are old and not as pleasant to 
ride in as those which are new. 


These difficulties which beset the travelling public have 
been the subject of much study. Large sums of public 
money have been spent and are being spent currently for 
the widening of existing streets, the building of new high- 
ways, the installation and operation of traffic lights and the 
development of additional off-street parking facilities. Tran- 
sit systems have cooperated by modernizing their equipment 
to the extent that funds have been available. 

What are the results? 

Initially each new or improved facility produces some 
relief. One-way streets eliminate delays due to left hand 
turns. Curb set-backs provide additional traffic lanes. Ex- 
press highways make vehicular access easier from outlying 
areas. New garages or parking lots increase the off-street 
facilities for the storage of automobiles. The relief provided 
by these costly improvements, however, is not permanent. 
The added facilities and the temporary easing of certain 
acute situations immediately entice more people to use their 
private automobiles instead of public transit (and therefore 
requiring from 12 to 15 times as much street space), and 
the general problem promptly becomes more aggravated 
than ever. The reservoir of potential automobile commuters 
is so huge that the results achieved are about as satisfying 
as an attempt to drain the ocean by digging holes in the 
sandy beach. The irritations and excessive costs resulting 
from the snai!-like movement of automobiles and commer- 
cial and transit vehicles continue unabated and perpetuate 
the present forced trend toward decentralization. 


The Basic Causes 
The primary cause of this near and sometimes complete 


stagnation of traffic flow is the attempted movement of too 
many vehicles over inadequate street space. The solution, 
obviously, is a program which will bring about such a rela- 
tionship between the reasonably available street space and 
the number of vehicles using it so that traffic can proceed 
normally. 

Such a practical relationship will never be achieved 
by continuing to pursue the philosophies now being gen- 
erally practiced. 
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In the first place many of our cities have developed 
extensive systems of parking or express highways. These 
existing systems are being improved and extended. Other 
cities have similar projects in the planning stage. Typical 
examples are: 


The extensive expressway and parkway system in and radiat- 
ing from New York City including the East Side and West 
Side Express Highways. 
The North and South Lake Shore Drives in Chicago and the 
projected Northwest and Congress Street Superhighways. 
The Penn-Lincoln Parkway and proposed Point Park develop- 
ment in Pittsburgh. 
The East and West Lake Shore Drives in Cleveland. 
The extensive parkways completed and under construction in 
and around Los Angeles. 

These highways are wonderful, and they should be as 


they represent the expenditures of stupendous sums of 
money. They make it easy for the people of these cities to 
drive into the country on summer evenings and on week 
ends. They make it equally easy for people in the outlying 
sections of these cities and the suburbs to commute by auto- 
mobile. At least this commuting is easy until the business 
sections of the city are reached. It is then necessary for 
these increasing numbers of automobile commuters to dis- 
gorge themselves onto the already congested street networks 
of Brooklyn or Manhattan, the Chicago “Loop”, Pittsburgh’s 
“Golden Triangle” or similar areas in other cities. 

They then proceed at a snail’s pace fighting and imped- 
ing the movement of commercial traffic, transit vehicles and 
pedestrians and resent the delays imposed by the traffic 
lights. Finally they come to rest in off-street parking lots 
or multi-story garages or at curb locations where on-street 
parking is permitted or condoned. 

In these central business districts, and in many outlying 
business centers in these metropolitan areas, the land values 
and the property improvements are such that the develop- 
ment of additional street space is an economic and physical 
impossibility. The business and commercial enterprises lo- 
cated in these areas will have to continue to rely on the 
existing street patterns for the flow of their life blood of 
operating supplies and merchandise and, except where 
underground or overhead transit facilities are available, for 
the equally important daily flow of customers and employees. 

Is it not of the utmost importance, therefore, that these 
existing street patterns be used as efficiently as possible? 
This efficient use of street space means first that the largest 
possible percentage of street area be used for vehicles in 
motion, and second that the necessary movements of both 
goods and persons be carried on with vehicles which are 
the least wasteful of street space. The continued construc- 
tion of extensive additional off-street parking facilities 
within these congested areas defeats rather than promotes 
the realization of this second and most important objective. 
Streets in these areas are now overloaded. Additional park- 
ing facilities entice more commuters to use their automo- 
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Private automobile travel in downtown areas is slowed to a snail's 
pace by traffic congestion. Photo by ACME 

biles instead of public transit and thereby increase many fold 
the number of vehicles which must use these overloaded 
streets, since they are the only means of reaching and depart- 
ing from these facilities. Most of this increasing use con- 
sists of all day parkers who attempt to arrive simultaneously 
in the morning and depart in an equally short period in the 
late afternoon. In addition to overloading the restricted 
street areas these vehicles impede the normal flow of traffic 
by their turning movements into and out of the parking 
facilities. It is these concentrated movements which cause 
the periods of worst traffic congestion in most of our cities. 


Indicated Steps Toward Solution 

The answers seem equally as obvious as the causes. 

Where physical and economic conditions are such that 
more ample street space cannot be provided, the balance 
between the available traffic lanes and the volume of traffic 
to be cared for must be secured by controlling the number 
of vehicles. Commercial traffic can be regulated to a consid- 
erable extent by hours of the day, but cannot be prohibited 
as there are no alternative means of handling goods and 
services. Persons making use of these congested streets to 
reach parking facilities for private automobiles can be trans- 
ported within those areas by transit vehicles. The resulting 
increase in the efficiency of the use of street space would 
be tremendous. 

Specifically this reversal of present trends would involve 
the following steps: 

(a) The development of extensive off-street parking facilities 
in areas adjacent to but outside of congested areas, and 
immediately adjacent to and easily accessible from all 
expressways or other main travel arteries leading into 


these business areas. Such parking facilities would then 
be located where property values are lower, and a large 
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Summary of Overall Advantages 





capacity could be secured without the necessity of such 

expensive structures as are required in areas where land 

values are higher. This should mean lower fees for all 
day parking. 

(b) The establishment of frequent and adequate transit service 
between these outlying parking facilities and the business 
areas. 

(c) An essential corollary is the more extensive prohibition of 
on-street parking, the prohibition of double parking, further 
restrictions of turning movements and the adoption and 
enforcement of other necessary regulations so that there 
may be the maximum possible number of lanes of free 
moving trafic, particularly in rush hours. Coupled with 
these on-street regulations should be a gradual curtail- 
ment of off-street parking facilities until they are reduced 
to the number necessary only to meet normal short term 
parking requirements, and their rates adjusted to dis- 
courage all day parking. Initially the overall advantages 

of this general program will not be appreciated, and these 

corollary restrictions will be required to effect the neces- 
sary change in the established habits of the automobile 
commuter. 


The more important advantages which will result from 


such a program will be as follows: 


To the Automobile Commuter: 


Present automobile commuters will reach their destinations 
more promptly because the reduced trafhe congestion will per- 
mit the transit vehicles to make better time than can be made 
by the automobiles. 

The outlying locations of the parking facilities will permit 
fees which when added to transit fares will result in daily 
costs which are less than fees now charged the business areas. 

More people can commute by automobile because more park- 
ing facilities can be made available. 

To the Shopper or Short Term Parker: 

The reservation for short term parkers of the parking facili- 
ties in the congested areas will provide more of such facilities 
for the shopper who does not relish riding a transit vehicle 
when laden down with bundles. 

To the Commercial Enterprises in the Congested Areas: 


Both customers and employees will be able to travel more 





On-street parking prohibition and one-way regulation will provide the 
maximum number of lanes of free-moving traffic. 
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rapidly and more comfortably. 

The delivery of goods and supplies will not be subjected to 
the present irritating and expensive delays. 

To the Cities and Their Taxpayers: 

Substantial future expenditures for street improvements will 
be avoided. 

Current costs for trafic regulation and control will be 
reduced. 

Movements of fire apparatus and other emergency vehicles 
will be expedited. 

With the freer movement of both persons and goods the 
decentralization trend should be lessened. 

To the Transit System: 

The freer movement of all trafic will result in more rapid 
and more regular transit service with fewer delays. This will 
make the service more attractive and will reduce operating costs. 

The transit trafic to the outlying parking facilities will be 
new business and will be short haul riding which should be 
profitable even though largely on peak. 

To the extent that the increased parking facilities induce 
more automobile commuters, present long haul transit passen- 
gers will be converted into short haul riders. 

To the Parking Facility Operator: 

The reservation of congested area parking facilities for 
short term parkers will increase the daily turnover. 

The location of the outlying facilities adjacent to express- 
ways or main highways will make it certain that there will 
continue to be large volumes of trafic available, as these are 
not likely to be relocated. Since they will be connected with the 
business centers by transit lines, they will not be affected by 
changes in the development of those areas as the bus routes are 
flexible and can even be adjusted to meet the changed require- 
ments during different periods of the day. 


Conclusions 


The realization of these benefits will take time. Not 
only must physical facilities be constructed but the habits 
of a large number of people must be changed. 

The general public will have to be educated to the prin- 
ciple that the ownership of an automobile does not neces- 
sarily give them the right to the unrestricted driving of that 
automobile on any and all streets at any and all times. This 
sounds like an impossible curtailment of private rights. It 
is, however, only an extension of restrictions now being 
enforced, and an extension made necessary to secure the 
maximum benefit for the greatest number. 

We now have streets on which traffic is restricted to 
one direction only. We have highways from which trucks 
and commercial vehicles are excluded. In certain cities we 
have play streets from which through traffic is excluded. 
All cities have certain restrictions as to on-street parking. 
In many locations vehicle turning movements are restricted 
or prohibited and certain cities have street areas where no 
stopping of vehicles is permitted. 

The curtailment or regulation of individual freedom of 
action has become necessary in many other instances. Pedes- 
trians must obey the traffic signals in many cities. Smoking 
is prohibited in many public places and in Chicago is now 
prohibited in all passenger elevators. It is against the law 
to Own or carry certain types of firearms unless licensed to 
do so. Zoning regulations restrict the uses which can be 
made of private property, and in certain cases limit the size 
of buildings which can be constructed. Our advancing 
civilization has made these and many other restrictions and 
prohibitions necessary to protect public life and health and 
tO preserve property values. 

In many cities outlying—or “fringe’—parking facilities 
have been developed. Some are still in operation and some 
have been abandoned. In general they have not been too 
successful as business ventures. This has been due to the 
fact that their development has not been accompanied by a 
corresponding curtailment of existing on-street or off-street 
parking facilities in the congested areas. For this same 
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reason their development has resulted in no relief of traffic 
congestion. 

The effort has been and still is to provide more and 
more parking facilities, irrespective of location and irrespec- 
tive of the capacities of adjacent streets. This is the concept 
which must be changed. Existing street capacities in busi- 
ness areas should be the starting point for planning the 
development and rearrangement of parking facilities and 
revisions of traffic movement controls so that vehicular 
traffic in those areas will be made up essentially of those 
types of vehicles which make the most efficient use of the 
limited street space. 


Federal Funds For Safety 


A proposed Federal-Aid Highway Act of 1950, reported 
out recently by the House Committee on Public Roads, 
includes a section which would authorize and direct the 
Commissioner of Public Roads, Thomas H. MacDonald, 
to “assist in carrying out the Action Program of the Presi- 
dent's Highway Safety Conference and to cooperate with 
the State highway departments and other agencies in this 
program to advance the cause of safety on the streets and 
highways.” The bill would authorize up to $75,000 annu- 
ally for this purpose. 

The President's Conference has been staffed by person- 
nel from the Bureau of Public Roads. Mr. MacDonald has 
been serving the Conference as Chairman of the Coordinat- 
ing Committee and Committee on Conference Reports. 
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TWO METERS IN ONE HOUSING: Each Twin-O- Matic 

times two cars and cuts in half the number of installa- 

tions needed. Initial cost is reduced to the minimum; 

: servicing and collection are speeded with maintenance 

THE STURDY expenses kept low; neat appearing streets are assured. 


KARPARK “HUSKY” 


Here’s a brief listing of 
IMPORTANT POINTS: 


Pr INTERCHANGEABLE METERS: Each complete, independ- 
E/ aS ently operating mechanism can be readily shifted from 
= = " Ps twin to single; from one housing to another. Extreme 
KARPARK “SUPERIOR flexibility in use makes it easy to’ take care of any 
desired change in parking practice. 
JOINING THE “FIRST FAMILY” OF PARKING METERS 
The Twin-O-Matic is a new addition to the Pj EASY TIME OR COIN CONVERSION: Changes in parking 
famous KARPARK line. With its “extra” 
features it rounds out and completes the 
greatest selection of meters available— 
every model noted for accuracy, sturdiness, 
and trouble-free performance. 


control and regulations are instantly made...on the 
street or parking lot...in a matter of minutes. Easy 
adjustment to any parking condition increases scope 
and multiplies use of meters. 





CHOICE OF FULLY ACCUMULATIVE OR NON-ACCUMU- 
LATIVE TIME: Makes it possible to meet any parking 


requirement, in any locality. This “extra” adaptability 


permits greater freedom, greater efficiency, more spe- 
cific application in traffic planning. 


AUTOMATIC OPERATION: The easy, simple insertion of 
a coin is all that’s required of the parker. Trouble-free 
enforcement, greater use, greater efficiency, and im- 
proved traffic control are automatic results. 


MADE BY THE HERSCHEDE HALL CLOCK COMPANY: 
Parking meters are timing devices. Quality of work- 
manship and assurance of dependable performance are 
guaranteed by the outstanding reputation of Herschede 
—makers of the finest clocks in America for over three 
generations. 
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COMPACT, MODERN DESIGN: Carefully planned to utilize 
every inch of space, the modern, stream-lined appearance of 
this KARPARK triumph reflects a progressive, well managed 
city. The single meter—used at street ends and special single 
locations—blends in design with the Twin-O-Matic meter and 
maintains, everywhere, a uniform attractive effect. 


LOW IN COST: Though the line-up of its features is impos- 
ing, the price of this new meter is surprisingly low. Every 
responsible city official will want to investigate the economies 


offered. 
WRITE FOR FULL INFORMATION: To know more about the 


details and the many commanding advantages of this new 
KARPARK creation, write today. 


THE KARPARK CORPORATION 
CINCINNATI 6, OHIO 











Open Discussion 





By H. W. Perry 
41 South Clinton Street 
East Orange, N. J. 


Greater Street Capacity 


i ow basic cause of traffic congestion in our major Cities 

has been the multiplication of business and residential 
floor area by erection of higher and higher buildings during 
the last half century, whereas there has been no increase of 
street area in the business centers. Therefore the various 
traffic-relief measures adopted to date and others proposed 
do not offer a long-time solution of the problem. 

Street area usable by vehicles could be increased 25 per 
cent or more and rate of traffic movement probably doubled 
by removing present sidewalks, paving the streets from build- 
ing line to building line, and constructing new sidewalks at 
the average level of the second floors of abutting buildings. 

Assume, for example, a street 60 feet wide from building 
line to building line, now with a 10-foot sidewalk on either 
side. These reduce the width for vehicles to 40 feet, and 
trucks or other vehicles standing at the curb restrict it 
further to about 30 feet on a one-way street or not much 
more than 20 feet on a two-way street. In either case, only 
two lanes are open for safe free flow of traffic. Elevation of 
the sidewalks to a height of, say, 15 feet would provide two 
more 10-foot lanes, which would permit fast vehicles to 
overtake and pass slow vehicles and buses stopped for 
passengers. 

Not only would traffic flow be greatly expedited, but 
complete separation of vehicular and pedestrian traffic 
would virtually eliminate pedestrian fatalities and injuries 
caused by vehicles in the area where the walks were raised. 

Such elevated walks could be of light-weight construc- 
tion supported on brackets attached to walls of frames of 
adjacent buildings or to supporting pillars placed on city 
property as close as possible to building lines. Floor of the 
walks would be set with glass to admit light to the street 
be'ow, and luminnaires would be mounted on standards at 
the outer railing of the walks, where they would be readily 
accessible for maintenance by workmen on foot. Inner side 
of the walks would be open directly into second floors of 
buildings. 

Such walks could be carried across street intersections 
on truss girders or by suspension cables, and at the corners 
provision should be made within buildings for passengers 
waiting for buses. Present lamp posts would be removed, 
refuse baskets placed on the raised walks, and letter boxes 
and fire and police call boxes be affixed to buildings or close 
to them at the inside of the walks at street intersections, 
perhaps with extensions to the street level. 

Thus, with the street entirely free of sidewalks and ob- 
structions, trucks and delivery vehicles would load and 
unload directly into the buildings instead of across sidewalks 
as now, and persons arriving by taxicab or automobile would 
step directly into the existing street-level entrances. The 
elevated walks would protect truckmen and passengers from 
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rain while passing to and from stores and office buildings, 
and rain and water from melting snow would be conducted 
from the walks by gutters and leaders to present sub- 
surface sewers. 

As further traffic-congestion relief, cities should require 
that all new building construction and extensive remodeling 
within defined areas make provision for loading and dis- 
charging goods, fuel and persons inside the buildings 

The suggested scheme could be carried out progressively 
street by street and sidewalk elevation extended outward 
in later years as expansion of the business area required. 
Work of constructing the walks would create little inter- 
ference with traffic during the process and would entail 
minor alteration of subsurface structures and service facili- 
ties, such as basement extensions under present sidewalks; 
water, sewage and steam piping; and electric power, tele- 
phone and telegraph cables. 


Comment and discussion on this plan will be welcome. 











NEW 
PERMANENT 
STATION 
TRAFICOUNTER 


Here is the improved Permanent 


Station Traficounter —the latest in 
Streeter- 


Amet has developed over a period 


the line of Traficounters 


Below: Counter 
of many years. All highway depart- Open 
ments who have relied on Streeter- 
Amet for help in their traffic prob- 
lems will appreciate the many 
advantages of this new Traficounter. 
The detection is not affected by any 
weather snow or ice. It is 
designed especially to eliminate 
rubber tubes or treadles. It 
detects vehicles at high or low 


density of traffic. 


Write for information 


ing this permanent Station 


regard- 


Traficounter 


Streeter-Amet Company 
1726 BELLE PLAINE AVENUE 
CHICAGO 13, ILLINOIS 
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How We Can Pay As We Ride on 
Wall Street Turnpike 


By Robert A. Burch (Mem., ITE) 
Traffic Engineer, N. C. State Highway & Public Works Commission, Raleigh, N. C. 


A’ PRESENT there are two systems in use for providing 

motor vehicle transportation facilities. The system of 
building and maintaining tunnels, bridges, ferries, and roads 
by governmental agencies with funds derived from taxes is 
the one that has accounted for the majority of facilities now 
available. The other method is to build needed facilities by 
private interests with authorized bond sales for the financ- 
ing; with provision made for the collection of toll from the 
user only to provide funds for retirement of bonded in- 
debtedness. The intent of this paper is to suggest a third 
system for providing road facilities. 

Through all ages progress and development have been 
contingent upon transportation. No form of transportation 
has had a greater impact than the motor vehicle in determin- 
ing and shaping growth and progress of the country. 

Present financial structure does not permit the provision 
of transportation facilities as rapidly and to the extent de- 
sired. Income to Federal, State, and Local agencies is not 
sufficient to build modern highways of proper design to 
meet the needs. Realizing this inability of government 
agencies, supplementary means have been resorted to—in 
the form of toll roads. 

Comparatively few toll roads have been built; the Penn- 
sylvania Turnpike and Connecticut's Merritt and Wilbur 
Cross Parkways being the most outstanding examples in the 
East. Most of these toll facilities are collecting toll for retir- 
ing bonds at a rate exceeding original estimates. One out- 
standing exception to this is the Maine Turnpike from the 
New Hampshire border to Portland, Maine, where past 
revenues have not been sufficient to meet requirements. The 
Robert E. Lee Bridge in Richmond, Virginia, is an example 
of what can be accomplished with the toll method of financ- 
ing, where this facility was available to public need well in 
advance of the time that it would have been built by public 
taxes. Its toll collections far exceeded expectation, and as a 
result the bonds were retired several years in advance of the 
scheduled date and the bridge was turned over to the city 
for operation as a toll-free facility. 

The toll-type of facility will never meet the needs on 
a nationwide scale because they can be built only in the 
few places where traffic volumes are so dense that people 
are willing to pay additional funds for free movement. They 
can not be proven economical at many places where modern 
facilities are needed and warranted. The entire theory of 
toll roads is very questionable and has been discouraged by 
many agencies. 

The Bureau of Public Roads has advanced very real and 
conclusive facts as to why the toll road method is not the 
proper approach to the solution of our transportation prob- 
lem. The Bureau points out that many additional and expen- 
sive facilities have to be built for the purpose of collecting 
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tolls; that manpower required at these toll stations increases 
the cost of driving, without having the money applied to 
better or additional facilities; that the toll system of roads 
does not enable drivers operating on these facilities to bene- 
fit from any of the high taxes paid for roads. The toll 
road creates an additional levy, with a large percent of the 
money going towards the wasteful purpose of collections. 

As a substitute for the toll system, and as a supplement 
to the activities of our present governmental agencies, it 1s 
recommended that the banking interests be authorized to 
form turnpike commissions to build modern facilities with 
funds secured from the issuance of bonds. This designated 
authority would be paid or authorized to receive the gaso- 
line tax on that gas which is used on thew facilities. In 
other words, the new facility which is built by the banking 
interests would be authorized to receive the earnings from 
the road which they had provided to the extent of the tax 
equivalent to the vehicle miles over this road. All State 
and Federal gas taxes now collected would be prorated back 
to the new private road in proportion to its earnings. 

This raises the point as to just how the earnings of any 
one road can be determined. It is felt that a very accurate 
determination can be made of the vehicle miles of any 
road by frequent placement of automatic counters along the 
road. These automatic traffic counters would be very inex- 
pensive, and from their recorded traffic volumes and pre- 
determined distances a reasonably accurate estimate of 
vehicle miles could be made. Then working backwards, to 
convert this into money from the total vehicle miles, the 
number of gallons consumed on the section could be de- 
termined. From the gallons of gas used it would be easy 
to determine the revenue derived from the facility. 

The above suggestion may be termed as a “crack-pot” 
idea. Sometimes a pot with a very severe crack may be 
welded to a point that it is usable. The suggestion is very 
simple and deemed workable. In fact, it is now workable 
to some degree in a similar manner that gas tax refunds 
are made. For example, the farmer has gas tax refunds for 
the gas used in motor equipment on his property, and 
states have gas tax refunds to certain departments where 
public vehicles have been used in public interest. It appears 
that this proposed method of financing would enable us to 
have road facilities that we could get in no other way. 
Certainly the most worthy projects would be built because 
bankers would investigate earning possibilities of the facil- 
ity before putting their money into the construction bonds. 
Although the idea is original, it is not incorporated and any 
one is free to try to put it into operation. Certainly the 
suggestion is fair and is in keeping with our democratic 
principles in that it taxes those who benefit, and does not 
levy against those who are not served. 
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Effectiveness of Lane Markings on 
Urban Turning Movements 


By Paul W. Rice (Jun. Mem., ITE) 
Traffic Engineer, Tulsa, Oklahoma 


After studying right-turn movements at a_ heavily- 


travelled intersection of one-way streets, the author finds 
that the provision of a curved paint material improves 


operation and proves an effective means of channelization. 

HIS paper deals with traffic behavior while negotiating 

a right turn with a heavy stream of traffic. Study of 
driver action was made before and after a white paint line, 
separating the two turning lanes, was applied to the street 
surface. An attempt was made to locate the paint line in 
such a manner as to facilitate flow and encourage dual 
turning movements. 

At the intersection of one-way streets there is usually 
one predominant turning movement. An example is found 
at the beginning of the one-way street pattern, where the 
two-way system ends and all traffic from one direction must 
turn so as to conform to the one-way street pattern ahead. 
An acute traffic situation thus arises due to the abnormal 
number of turns into the crossing one-way street. 

The area selected for this study was the intersection of 
Elm and York Streets, in New Haven, Connecticut, for a 
period during 1948-49, while one-way streets were in effect. 
At this point two-way traffic ended and all eastbound traffic 
on Elm Street was required to turn right into York Street. 
York Street was used for southbound one-way traffic while 
all eastbound traffic from west of York Street was “fun- 
neled” into the intersection on Elm Street. Opposing turns 
and parked vehicles did not seriously interfere with the 
right turn studied. 

The intersection was signalized and a Police Officer was 
on duty throughout the hours of the study. The signal was 
timed for a 50 second cycle, with a 60-40 per cent split in 
favor of the Elm Street phase of traffic. 

During the hours of the study the average vehicle 
volume turning right was 656 vehicles per hour, of which 
9.6 per cent were transit vehicles. The pedestrian conflict 
to the right turn movement was not acute but did present 
some obstacles to free flow. 

The physical character of the intersection (camera field 
of view) is shown in Figure 1. 


Field Procedure 

The field data were collected by means of the photo- 
graphic method as described in “Traffic Performance at 
Urban Street Intersections.”! 

The equipment used consisted of an Eastman Cine- 
Kodak Special 16mm. motion picture camera, equipped 
with an auxiliary timing mechanism. The spring-wound 
timing device, operated the electric camera release as well 





1. Greenshields, Bruce D.; Schapiro, Donald; Erickson, Elroy 
L.; Traffic Performance at Urban Street Intersections. Tech- 
nical Report No. 1, Bureau of Highway Traffic, Yale 
University, 1947. 
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Fig. 1 
as the electric counter which ‘appears in each exposed frame. 

The timing device was set to operate at the rate of 88 
exposures per minute, this rate being chosen because the 
distance in feet that a vehicle travels in this time equals its 
speed in miles per hour. The counter also operated at the 
rate of 88 times per minute, alternating its movement with 
that of the camera release and was supported within the 
field of view of the camera lense. The camera was shut off 
during the “stop” interval for traffic on Elm Street and the 
counter proceeded throughout the period of study; thus, 
only the actual turning movements were recorded and film 
was more efficiently utilized. 

Coordinate points were marked at the intersection to 
reference the film for the construction of the perspective 
grid. These markings were placed at intervals of ten feet 
along the curb and in a gridiron pattern over the traveled 
portion of the street. Six inch squares of chalk were applied 
to the pavement and curb in each direction, thirty feet from 
the curb return tangent. 

Later field work involved the location and application 
of the white paint line for the “after” study. 

Two hundred feet of film were exposed before and two 
hundred feet after the paint line was placed. The pictures 
were taken during the morning rush hours, between 7 and 
9 A.M. All field data was collected on week days in the 
months of October, November and December, 1948. 


Office Procedure 
Perspective and cartesian grids were used in the analysis 
of the data. A third type was used to display the findings 
of the study. The latter is herein called the “analytical grid.” 
The exposed and processed film was projected onto the 
constructed perspective grid for detailed analysis. For con- 





Mr. Rice, Class of ’49, Yale Bureau of Highway Traffic, presents 
the ninth in the series of feature articles based on student thesis 
requirements. 
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Fig. 2 
Weaving, random arrival—200 vehicles. 
venience, the projector was mounted overhead so as to pro- 
vide an image on the “screen” of white bristle board, upon 
which the perspective grid was drawn. The grid was also 
more easily positioned to fit the image when projected on 
a horizontal surface. 

It was advantageous to advance or reverse the film at 
will. This was done with the aid of a mechanical arrange- 
ment as described in “Traffic Performance at Street Inter- 
sections.” With such an arrangement, it was possible to 
trace the vehicle movement through the intersection prior 
to analysis, then by reversing the projector to the start of 
the movement, record the data for each individual frame. 

It was possible to plot the position of each vehicle to 
an accuracy of one-half foot. In all cases the outside (left) 
front wheel was used as the point of reference. Coordinate 
location points were recorded for each vehicle studied and 
in each frame shown. The following data were taken from 
the film: 

(1) Position of each vehicle in each frame 
(2) Placement of vehicles in dual movement 
(3) Headway, or clearance time (in frames) 

As was previously stated this study was confined to the 
passenger unit. Though conflict was evident, an attempt 
was made to select vehicles and cycles with a minimum of 
pedestrian and vehicle interference. 

Information on each vehicle was read from the perspec- 
tive grid and recorded in tabular form. Each coordinate 
point was then located on the cartesian grid. The points 
were connected with the aid of a flexible curve, thus the 
vehicular path as described by the left front wheel was 
determined. This was repeated for each vehicle movement 
studied. 

From the tabulated data, and the reconstructed path of 
the vehicle, the following information was determined: 

(1) Placement of each vehicle (left front wheel) from 

the curb at; 

(a) The entrance point 
(b) The mid-point 
(c) The exit point 
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(2) Spacing between dual turning vehicles 

(3) Weaving between the test area 

(4) Speed of vehicles at the point of exit 

(5) Headway, or clearance time for vehicles to complete 

the turn (in seconds) 

(6) Number of vehicles clearing the turn in a given cycle 

The actual physical space occupied by the vehicle was 
considered, using the average tread width of five feet, and 
average vehicle length of eighteen feet. The left front wheel 
was designated as the reference point, and all measure- 
ments were referenced to that point for actual space location. 

The space width occupied at the mid-point of the turn 
was determined by calculation and construction, to be eight 
feet. The vehicle turning radius at that point was not mini- 
mum as the curve was a form of transition. Therefore, the 
actual width utilized was less than the average of 8.7 feet” 
ordinarily used for a turning vehicle. 

There are four types of maneuvers common to multiple 
lane operation. A fifth was determined in this study and is 
believed common only to vehicles on a curve or turn. The 
four common to two-lane operation are: (1) Right lane 
throughout, (2) Right to left lane weave, (3) Left lane 
throughout, (4) Left to right lane weave, and a fifth varia- 
tion was the “cut-across” weave. The “cut-across” weave 
started in the left lane, crossed into the right lane at the 
mid-point of the turn, and finished the maneuver in the 
left lane. 

All movements were analyzed between the point of 
curvature and the point of tangency of the curve; or simply 
in one quadrant of operation only. 


Location of Lane Line 
A comparison was made of the lateral position of vehicles 


at the entrance and exit of the turn, before the lane line 
was in place, to determine the optimum location. 

At the point of entry the left front wheel of the right 
lane vehicle was more often located within the thirteen foot 
section. The outside or left lane was grouped at nineteen 
feet and over, thus designating the neutral lane line loca- 
tion at thirteen feet from the curb opposite the point of 
curvature on the street of entry. 

The lane line was extended fifty feet into the street of 
entry and because of the wide “funnel-shaped” layout of 
the street, was angled out to a point seventeen and one-half 
feet from the curb at fifty feet from the point of curvature. 

There was little selection on the street of exit. The 
thirty-six foot street was divided and the paint lane was 
applied to the turn in a transition form so as to run from a 
point thirteen feet from the curb at the point of entry, to a 
point eighteen feet from the curb on the street of exit. 


Position of Vehicles 
At the entrance of the turn, the before study found 49 


per cent in the right lane. After the line was added, 43 per 
cent use the right lane. Sixteen per cent were straddlers of 
the line location area before, as against 18.5 per cent after. 
The only particular improvement was in the left lane where 
35 per cent were in that area before, as against 38.5 per 
cent after the lane line was down. 

The mid-point of the turn is the common ground where 
the weaving movements were concentrated. Results showed 
that 61 per cent of all vehicles of the before study were 
within the right lane at the mid-point, and 59 per cent 
afterwards. Straddlers comprised 27.5 per cent before and 





2. American Association of State Highway Officials, 4 Policy 
on Highway Types (Geometric). pp. 27, 1947. 
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Fig. 3 


Before placement, dual movements—100 dual turns. 
Left front wheel. 


23.5 per cent after. Only 11.5 per cent were in the left 
lane before as against 17.5 per cent after, to show an im- 
provement for that lane at the mid-point. 

Positioning at the exit is not as critical as the other two 
locations on the turn. The vehicles normally flow freely 
into the two available lanes. Results indicated that 57.5 per 
cent were in the right lane before, as against 60 per cent 
after. Straddlers comprised 12.5 per cent before and 12 
per cent after. The left lane carried 30 per cent before and 
28 per cent after. While there was no startling improve- 
ment at the exit, it was observed that more vehicles were 
channelized at the exit and thus fewer line straddlers. 

There was a scattering of vehicles throughout the turn 
both before and after the lane line was down. There is, 
however, in each case, a definte peak of vehicle placement 
both right and left of the lane line. 

Figure 2 gives a summary of the before and after com- 
parison, analyzing each vehicle turn throughout. To simplify; 
a straddler at the entrance who ended completely on either 
side of the lane line, was considered a weaver from the 
opposite side. A vehicle entering in one lane and ending 
a straddler, or in the opposite lane, was considered a weaver 
from the original lane to the oppocite lane. The “cut-across’ 
maneuver was also displayed in Figure 2 for comparison and 
to show the improvement. 


Dual Movements 

One hundred dual movements, both before and _ after, 
were analyzed to determine lateral placement throughout the 
turn. Figures 3 and 4 show the placement of vehicles with 
respect to the curb. These two figures show concentration of 
the vehicles, but it does not show the relationship of the 
two vehicles during any dual turn. 
By eliminating or subtracting average width from the 
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outside vehicle placement, the space between vehicles was 
obtained. At the entrance, the space between vehicles was 
reduced from an average of 6.65 feet before to 6.39 feet 
after. There is also a slight decrease in the space between 
vehicles with the addition of the lane line. The greatest 
change was observed at the exit point where the space 
between vehicles was reduced from an average of 8.62 to 
7.61 feet after the lane line was down. 


Speed 

As some vehicles were stopped by the traffic signal, and 
others were not, the speed was taken only at the point of 
tangency of the street of exit. At that point only was there 
a reasonable basis for speed comparison. 

Top speed after the lane line was in place, was lower than 
before. The peak or modal speed afterwards falls in the 
lower speed range. 

The noticeable feature of the after study speed range is 
the smooth dispersion of the range of values. There was also 
a greater range of values for the after study than in the be- 
fore study. Speeds from six to twenty miles per hour were re- 
corded in the after study with gradual increase to the peak 
and then a smocth gradual decrease. The before study ranged 
from eight to seventeen miles per hour with an abrupt rise 
at ten miles per hour, and an abrupt decrease at fourteen 
miles per hour. 

The 85 percentile speeds were determined from the 
cumulative speed curves, and there was little difference in 
the before and after study. Only 0.3 mile per hour difference 
was found for the 85 percentile value, with after study giv- 
ing the lower speed. Either speed average (before or after) 
is within the standard deviation limits of the other. 

The speed of the dual movements present a different 
result. The general overall pattern for the left lane vehicle 
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After placement, dual movements—100 dual turns. 
Left front wheel. 
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Fig. 5 
Time headways, to clear intersection. 


was somewhat the same as the random sample of speeds. 
There was a difference in the 85 percentile value for the 
left lane of 1.25 miles per hour decreasing from 14.25 miles 
per hour to 13.00 miles per hour before and after. This 
speed does somewhat parallel the speed of the random sample 
with 85 percentile values of 13.4 miles per hour, before and 
after, respectively. 

The right vehicle of the dual movement seemed to suffer 
from the “squeeze” which was reflected in the lower speed 
values. The 85 percentile values for the right vehicle speed 
was 12.4 miles per hour before and 11.3 miles per hour after. 
The speed range for the right vehicle was short, ranging 
from 6 to 15 miles per hour. This was less than for any 
other movement studied. 

The speeds in all cases were reduced in the after study. 


The 85 percentile and average values of speed in each case 
showed a decrease after the lane line was added. 


Clearance Time 

The time in seconds, for the first and successive vehicles 
to clear the intersection turning area is indicated in Figure 
5. Average values were used. The curves indicate a small 
but definite decrease in clearance time of each vehicle fol- 
lowing the first in line, in the after study. 

Only 31 cycles were checked before as against 35 after, 
Though the 
sample was small, the trend is significant and is considered 
to represent improvement in headway and clearance times. 


representing about 250 vehicles in each case. 


Summary 
Following is a summary of the study findings of driver 

reaction to lane line application in an urban intersection 

right turn movement: 

1. In regard to placement, random turning vehicles showed 
little improvement, while there was a slight increase in 
usage of the left lane, and dual movements better 
utilized available space by driving nearer to each other 
in the turn. 

2. The effects on weaving movements were: an increase 

in through lane movement, a substantial reduction in 

inter-lane weaving, and 40 per cent reduction in “cut- 
across” weaves. 

3. The speed of vehicles leaving the test area was de- 
creased slightly, while dispersion of the speed ranges 
showed a smoother and wider distribution in each case. 

4. Though the sample for clearance time was small, a 
decrease was recorded for each vehicle to “clear,” except 
the first in line, so that less time was needed for an 
equal number of vehicles to clear the intersection. 


Third Vehicular Tube For Lincoln Tunnel Proposed 


Howard S. Cullman, chairman of The 
Port of New York Authority, recently 
announced the plans of the bi-state 
$120,000 engi- 
neering study of the new two-lane tube 


agency for an immediate 


at the Lincoln Tunnel to augument the 
two existing tubes and facilitate the 
movement of traffic through that key 
trans-Hudson artery. 

“The Holland and Lincoln Tunnels 
and the George Washington Bridge are 
jammed to capacity or rapidly nearing 
that point,” Mr. Cullman said. “At the 
same time, we have practically reached 
the capacity of the island of Manhattan 
to absorb traffic. Our studies indicate, 
therefore, that solutions must be found 
which will make it possible for New 
Jersey, Westchester, Brooklyn and Long 
Island traffic to by-pass the crowded is- 
land north and south, and, where this 
is not possible, to move directly over 
the island and under the island. In 
other words, if we are to deal realisti- 
cally with the traffic problem in the 
metropolitan area, we must go around, 
over or under surface street congestion.” 

The action of the Commissioners was 
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based upon the traffic conclusions re- 
flected in a survey of the movements 
of interstate vehicular traffic which the 
Commissioners of the Port Authority 
had authorized on September 8, 1949. 

The pressure on the Holland Tunnel 
and the Lincoln Tunnel indicates a need 
for early relief in carrying traffic to and 
from Manhattan. The New _ Jersey 
Turnpike will have a direct connection 
with the Lincoln Tunnel for commer- 
cial, as well as passenger cars, and this 
new traffic will need to be handled 
the midtown facility. 

This type of traffic could be handled 
only by adding to the present capacity 
of the Lincoln Tunnel through con- 
struction of a third tube for the Lin- 
coln Tunnel, or by providing an entirely 
new tunnel located somewhere between 
the Holland Tunnel and the Lincoln 
Tunnel, which would provide direct 
connections with the New Jersey Turn- 
pike. At present, Lincoln Tunnel to 
New York is nearly double that to New 
Jersey in the morning. In the after- 
noon, New Jersey bound traffic is about 
a third greater than that bound for 


New York. Preliminary engineering 
consideration has been given to the 
possibility of a third two-lane tube at 
the Lincoln Tunnel which would permit 
operation of four lanes of traffic to New 
York in the morning and four lanes to 
New Jersey in the evening. 

It is believed that existing New Jer- 
sey approaches will be adequate to 
absorb this additional traffic when im- 
provements to Route 3 are completed 
and when the Port Authority completes 
the construction of its new direct con- 
nection from the Lincoln Tunnel to the 
New Jersey Turnpike. 

It is also believed that a third Lin- 
coln Tunnel tube might be accommo- 
dated on an altered New York plaza. 
Changes in the plaza would take into 
consideration the ramp connection to 
the Port Authority Bus Terminal, a 
possible connection from Forty-first 
Street over the New York Central right- 
of-way, and such connections as may 
be desirable to a possible mid-Manhat- 
tan crosstown project in the event the 
City of New York decides to go for- 
ward with such a facility. 
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“WE USED TO RENEW our pavement markings every two weeks 
when we were using ordinary pavement marking materials,” 
says Mayor R.S. Wallace of Aberdeen, S. D. ‘““Then a year ago 


we applied ‘Centerlite’ Reflective Compound. As you can see, 
the markings are still as good as new... they do their job just 
as brilliantly as when they were first applied!” 


Year-old pavement marking 


still going strong! 


Pavement markings last much 
longer and actually get brighter 
with wear when you use ‘‘Center- 
lite’’ Reflective Compound. That’s 
the kind of enthusiastic report 
we’ve been getting from heavy 
traffic areas in every climate! 


This new compound is made of 
thousands of tiny glass beads pre- 
mixed in a long-wearing com- 


EASY TO APPLY. Goes on in an even coating 
through regular spray equipment. 


pound. The punishing traffic that 
wears down ordinary materials 
merely buffs ‘‘Centerlite’’ Com- 
pound to an ever-increasing 
brightness! 


“‘Centerlite’’ Compound is es- 
pecially popular in sections of the 
country where rough winter 
weather makes it impossible to 
renew pavement markings. The 


FOOLPROOF. Pre-mixed at factory ...no 
guesswork in mixing. 


extra toughness of ‘‘Centerlite’’ 
Compound means guide lines that 
stay on the job through summer 
and winter. 

Write today for details about 
what ‘‘Centerlite’’ Reflective 
Compound can do on your roads. 
Address Dept. TE70, Minnesota 
Mining & Mfg. Co., St. Paul 6, 
Minnesota. 


BRAND 


REFLECTIVE 
COMPOUND 


PROVED SUPERIOR in five years’ actual 
use by states and communities. 


Made in u.s.a. by MinNEsoTA MINING & Mrc. Co., St. Paul 6, Minn., also makers of ‘‘Scotch’”’ Brand Pressure-sensitive Tapes, ‘‘Scotch’’ Sound Recording Tape, 


“Underseal”’ Rubberized Coatin, 
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Reference Notes 


By Sidney M. Shapiro 

Deputy Chief Engineer 

Long Island State Park Commission 
Babylon, L. |., N. Y. 


Centerline Traffic Divider 


iy THE course of repaving four miles of the old Southern 
State Parkway the Long Island State Park Commission is 
widening it 3 ft. on each side and building a 14-inch high 
dividing center curb of concrete and 5-in. steel pipe (cost: 
$7 per lin. ft.). It is planned to install this dividing curb 
along eight more miles of the Southern State and 6! miles 
of the Northern State next year; the entire length of the 


TYPICAL SECTIO 
SCALE 3°21-0” 


SURFACE 
OF 
CONCRETE 
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Center divider. Long Island State Parkways. 


POLARIZED LIGHT 
(Continued from page 386) 

threshold, even a 5O per cent increase in brightness does not 
alter the ability—or inability—to see. It may, however, con- 
tribute to discomfort, but if so, this may make for better 
conformance with dimming practice. Also note that, as 
shown in Fig. 8, an “old” car driver may protect himself 
against misuse of polarized lamps by the simple expedient 
of using an inexpensive viewer on such occasions. He is 
then much better off than with today’s misuse condition. 
Among other facts supported by the General Electric data® 
but not reproduced herein are that: (1) From the standpoint 
of how the user of the older type of equipment is put at a 
disadvantage by misuse of the newer type, the transition 
from Sealed Beam to polarized headlighting will be far safer 
than is the transition from pre-Sealed Beam to Sealed Beam 
headlighting. (2) The use of an inexpensive conversion 
polarized system, suitable for application to old cars and 
requiring no generator change, yields material advantage in 
the form of maintained visibility distance during the opera- 
tion of meeting other polarized cars. Making such an auxil- 
iary system available in the same way as Sealed Beam con- 
version kits were mass-distributed would materially shorten 
any introductory period for polarized headlighting. All 
components of such an auxiliary system could be made 
available to a present car owner for around $12. 

Several other schemes have been suggested as possible 
solutions to the problem of introducing polarized head- 
lighting. All of these attempt to minimize or eliminate the 


3Trafic Engineering; January, 1949, Page 151. 
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system will then be divided highway. 
Specifications for the traffic divider are available upon 
request to the Commission. 


Setting of steel pipe on top of center divider, curvature of which is 
the same as pipe. 


duration of any period of mixed driving. Some suggest 
compulsory legislation to require the system on all cars 
after some date. One, for example, suggests that motor car 
manufacturers might begin now to furnish the heavier 
electrical system in all cars, but retain the same headlight 
system. Then, some years hence, when virtually all cars 
would be capable of handling the heavier load, installation 
of the special lamps and the viewer, at nominal expense to 
the owner, would be required by some agreed date. Among 
other things, the distinct possibility that the heavier gen- 
erator would, by that time, be loaded to capacity with new- 
gadget requirements suggests itself. 

After a long study of such suggestions, we at Polaroid 
believe that adoption is most practical when based on the 
following program: 


1. Car manufacturers would build the complete system into 
all new cars beginning on some date to be decided. 

2. Through competent accessory manufacturers, an auxiliary 
polarizing system would be made available to “old” car 
owners who, at a nominal expense, could then obtain a 
marked improvement in visibility when meeting other polar- 
ized cars. 

. Polarizing viewers in a form costing less than a dollar 
would be made universally available to all car owners so 
that they might have a means for protecting themselves 
against occasions of misuse of the new lights—a privilege 
which no driver enjoys today. 

. Permissive legislation would be enacted by the states, 
amending those parts of the Uniform Vehicle Code which 
restrict the maximum beam candlepower and the beam 
distribution. 

. A well directed educational program would be carried on 
by safety and consumer-representative groups so that a 
well-informed and not over-expectant public would be cer- 
tain to derive the greatest possible benefit from the system 
both during and after introduction. 
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New Parking Meter 
Announced 


A new parking meter that is said to 
combine all the desired parking meter 
features is the automatic Twin-o-Matic 
Meter, now being introduced by The 
Karpark Corporation of Cincinnati, 


Ohio. 


The Twin-o-Matic Meter, of com- 
pact, modern design, is constructed with 
two independently operating meter 
mechanisms in one housing. This per- 
mits the parking of two cars at one 
meter, thus reducing by half the num- 
ber of meter installations required, 
with consequent lower initial cost and 
lower maintenance and servicing costs. 
In addition, only one standard installa- 
tion is required instead of two, and the 
size of this standard can be either 2” 
or 214” in diameter. 


There is also a companion meter for 
the timing of single cars. Similar in 
design, and used at street ends and spe- 
cial one-car locations, it makes it pos- 
sible to maintain a uniform appearance 
among all the meters on the streets. 


Coin and time requirements in the 
Twin-o-Matic are easily changed on lo- 
cation in a matter of minutes, thus per- 
mitting quick adjustments to any de- 
sired change in parking regulation. The 
timing mechanism, powered to operate 
more than 100 hours on one winding, 
is entirely separate 
mechanism. 


from the coin 

Another point of interest is the fact 
that the Twin-o-Matic offers a choice 
of either fully accumulative or non- 
accumulative timing. This allows lee- 
way in traffic planning and permits 
specific adjustment to any particular 
locality. 
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Meters in the Twin-o-Matic operate 
independently of each other and are 
easily and quickly interchangeable, per- 
mitting shifting from one installation 
to another, and from the twin to the 
single housing. Besides making it easy 
to make adjustments to meet parking 
practice revisions, this interchangeabil- 
ity facilitates servicing. 

Another advantage, especially ap- 
preciated by parkers, is a small opening 
in the dial through which motion in 
the mechanism can be observed, making 
it possible to check operation after in- 
sertion of the coin. 

Housing of the Twin-o-Matic is 
constructed of a new aluminum alloy 
of exceptional hardness and_ tensile 
strength to resist damage, wear and 
corrosion. There are no seams through 
which moisture and dirt can seep to 
the mechanism, and the sturdy housing 
also prevents tampering and pilfering. 

The heavy duty precision mechanism 
is made of high grade clock brass, 18-8 
stainless steel, aluminum, heat treated 
Monel metal and Berryllium copper, and 
is completely rust-proof. The gears and 
pinions are machine cut from extra 
heavy brass and stainless steel. 

Karpark Twin-o-Matic Meters, like 
the Karpark Superior and the Karpark 
Husky meters, are built by The Her- 
schede Hall Clock Company, which has 


been famous for more than three gen- 
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VEHICLE MILES OF TRAVEL — BILLIONS 
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erations, for the accuracy, reliability and 
fine craftsmanship of its clocks. Since 
parking meters are essentially timing 
devices, this vast experience is a valu- 
able asset in their manufacture, as has 
been proved during the more than 15 
years the Herschede Company has been 
making Karpark parking meters. 


ON THE 
SHELF 


National Advisory Committee for Flect Super- 
visory Training 


Instruction outlines. Driver training and 
accident prevention for the fleet. \n- 
stitute of Public Safety at Penn. State 
College and the Committee, 1949. 
Variously paged. n.p. 

National Commission of Safety Education 

College and university traffic training. 
Washington, D. C., The Commission, 
1949. 12p. 20c. 

National Committee for Traffic Safety 

Building traffic safety into residential 
developments. Washington, D. C., 
The Comm., 1949. 40p. $1.00. 

National Committee for Traffic Safety 

Traffic safety organizations with field 
services. Chicago, The Comm., 1949. 
Unpaged. $4.50. 

Owen, Wilfred 

Automotive transportation, trends and 
problems. Washington, D. C., Brook 
ings Institution, 1949. 154p. $2.00. 


TRAVEL ON RURAL ROADS FOR FIRST FOUR 
MONTHS OF 1941, 1943, 1949 and 1950. 


Based on Bureau of Public Roads Data 
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$150 Million For 
Rural Local Roads 


County roads serving only local traf- 
fic would be eligible for Federal finan- 
cial assistance under provisions of a 
proposed Federal-Aid Highway Act of 
1950 introduced by Senator Dennis 
Chavez, of New Mexico. A new Fed- 
eral-state-county relationship would be 
established to funnel Federal-aid and 
state-appropriated highway funds into 
construction and maintenance on the 
approximately 2,400,000 miles of rural 
local roads not now on Federal-aid 
systems. 

The bill would authorize $150 mil- 
lion of Federal funds during the two 
fiscal years beginning July 1, 1950, “to 
be used in the administration of and 
the carrying out of a construction pro- 
gram on ‘county’ roads under the super- 
vision of and with the approval of the 
Bureau of Public Roads.” This fund 
would be available immediately, whereas 
in other sections of the bill the tradi- 
tional Federal-aid funds would be 
authorized for two fiscal years beginning 
July 1, 1951, and July 1, 1952. 

A three-way matching formula directs 
that the Federal government bear 40 
per cent, the state 25 per cent, and the 
county or parish 35 per cent of the cost 
of projects on local rural roads, with the 
cost to the Federal government limited 
to $4,000 a mile. Observers point out 
that this arrangement would require 
states which do not provide for ex- 
penditures of state highway funds on 
local roads to take special legislative 
action to meet requirements of the 
program. 

Prior to relocation or realignment of 
any Federal-aid rural road so as to by- 
pass any city, town or village, the Senate 
bill directs that the Bureau of Public 
Roads shall study the economic effect 
of such action on the affected city; 
shall give advance public notice of the 
planned relocation; shall offer oppor- 
tunity to the city to provide necessary 
right-of-way for improvement of exist- 
ing route; and, “if sufficient right-of- 
way is made available and there are not 
other factors of major importance then 
no realignment or relocation will be 
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made.” Any proposed realignment or 
relocation, however, would require ap- 
proval of the governor of the state. 

Other annual authorizations in the 
Senate bill include forest highways, $25 
million; forest development roads and 
trails, $20 million; roads in national 
parks, $15 million; access to national 
parks, $15 million, and roads on Indian 
land, $10 million. 

In addition, the bill would include 
an $8,000,000 annual authorization for 
eight years for assistance to Cen- 
tral American republics in  con- 
struction of the Inter-American High- 
ways; $8,000,000 for assistance to 
Nicaragua in completion of a _ road 
from San Benito to Rama; and a $50 
million fund to be available until ex- 
pended for access roads to military and 
defense industry installations. 





improved Signposting 
A B.R.F. PAMPHLET 


It is understood by the British Road 
Federation that official efforts will be 
made during 1950 to bring about some 
improvements in the standards and con- 
tinuity of British signposting. The need 
for such improvement is emphasized in 
the Federation’s latest publication, 
Follow the Signposts. This story de- 
scribes how, during the summer of 
1949, an American driver spent an hour 
and a half trying to discover the road 
from London to Cambridge. However 
extraordinary it may seem to prefer 
looking at the signposts instead of a 
street plan for such a purpose, there is 
no doubt of the need for improved sign- 
posting. The B.R.F. points out that it 
would be impossible for signposts in the 
heart of London, or other large cities, 
to show the way to a large number of 
towns, but at least main trunk routes 
should be indicated. 


Improved Signs 


County and municipal authorities are 
dealing with this and other problems 
in their extensive schemes for speeding 
traffic on its way. Particular attention 
is being paid to the installation of more 
“approach direction” signs which are 
located some distance before road junc- 


tions to supply drivers with advance in- 
formation. The Ministry of Transport 
and the Association of Road Traffic 
Sign Makers are carrying out experi- 
ments to provide even distribution of 
lighting to the face of these _ signs. 
The result of these valuable tests will 
probably be announced in the near 
future. Reflector (reflex) signs will 
continue to appear along county roads 
and in ill-lighted suburbs. A standard 
height of 3 ft. 6 in. will be maintained 
for all signs except in urban areas, 
where signposts will be 6 ft. 9 in. in 
height for satisfactory purposes. 
International Symbols 

The suggested system of international 
symbols has not been adopted by Great 
Britain, the British Commonwealth, 
America, and some countries, but there 
is a proposal that this subject should be 
reviewed internationally in two or three 
years time to see whether a compro- 
mise world system might not be evolved. 
Traffic sign makers are engaged in a 
heavy production schedule and are con- 
centrating on the need for speeding-up 
production of high quality signs. The 
B.R.F. has consistently advocated im- 
proved road signs. The task of their 
erection should be an official responsi- 
bility and not, as in the past, left mainly 
tc private motoring organizations. 


Modern Transport 





Meter Funds for Parking 

Highway users are seeking a fiscal 
reform in a new direction. 

Long opposed to diversion of high- 
way use taxes to spending for non- 
highway purposes, they are now inter- 
ested in having the multi-million-dollar 
proceeds from the nation’s parking 
meters go into the improving of park- 
ing, rather than into the general funds 
of cities and towns. 

A resolution adopted by the Third 
Highway Transportation Congress, Na- 
tional Highway User Conference, asked 
that where parking meters are installed 
net proceeds from them be used for 
the improvement of the parking situa- 
tion, especially the development of off- 
street parking facilities. 
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Death Rates vs. Periodic Motor Vehicle Inspection 


Even though one may concede that 
periodic motor vehicle inspection is not 
entirely responsible for the fine traffic 
accident fatality record of states having 
such a program, the fact remains that 
states having regular periodic motor 
vehicle inspection programs are far out 
in front in reducing the traffic accident 
fatality toll. This is clearly evidenced 
by the table below: 

Please note that this table is based 
on the latest available 1949 fatality 


Average Death Rates 
100 Million 
Vehicle Miles 


Per 


1948 

National Average 8.0 
States Not Requiring 
Inspection 
States Requiring 
Inspection: 

All States 

States Having Private 

Inspection Stations 

Appointed by the State 

States Having State 

Owned and Operated 

Inspection Stations 


MT. 


figures released by States which accounts 
for a slightly different national average 
than the estimated final rate recently 
released by the National Safety Council. 

A Bulletin devoted to information in 
the field of Periodic Motor Vehicle In- 
spection furnished by correspondents 
throughout the Nation Issued 
by Accident Prevention Department, 
Association of Casualty and Surety 
Companies, 60 John Street, New York 
7, & ¥. 


Percentage That 1949 
Average Death Rates 
Are Above Or Below 

National Average 
1949 


7.0 


“SUPER 4”MARKER 


Speeds Up Street Striping — Self-Propelled 


At speeds up to 5 miles an hour, this M-B “Super 4” Marker 
lays down clearly defined lines — single or double, straight or 
curved, in any color, Select speed for each type material with 
variable speed drive. Simple to use — no skilled operator 
needed, . ‘’Mistless” for economical paint gallonage per mile. 
Easily converted to all-purpose sprayer. Optional equipment 
includes single or double line reflective bead dispenser, 


Write Today for Bulletin No. 149 


MEILI-BLUMBERG CORPORATION 


Box 240, New Holstein, Wisconsin, U.S. A. 
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Michigan Safety 
Conference 


The Traffic and Planning Section of 
the Michigan Safety Conference pre- 
sented a two-day program for the edifi- 
cation of public officials and employees 
interested in traffic engineering and 
allied fields on May 17 and 18, 1950, 
in Detroit, Michigan. 


The program was arranged and par- 
ticipated in by the following: Al Malo, 
Chairman; Sidney Anger, Al O. Cuth- 
bert, Ray Eastman, Oscar M. Gunder- 
son, Ross C. Harger, Russell E. Harri- 
son, John C. Kohl, J. Carl McMonagle. 
Other participants included Roger Mor- 
rison, Prof. of Highway Engineering 
and Highway University 
of Michigan; Arthur Bromage, Prof 
of Political University of 
Michigan; Jerome D. Franklin, Traffic 
Engineer, Grand Rapids, Michigan; 
James R. Wichman, Traffic Engineer, 
Kalamazoo, Michigan; John W. Hyde, 
Prof. of City Planning, University of 
Michigan; J. D. Cruise, Highway 
Planning Michigan State 
Highway Department; R. Fernbach, 
Highland Park, Michigan; and M. C. 
Shepherd, Birmingham, Michigan. 


Transport, 


Science, 


Engineer, 


Following each lecture, a panel dis- 
cussion was held to present the practi- 
cal aspects of the problems discussed. 


Each session of the conference was 
packed and those in attendance were 
well pleased with the presentation of 
the various principles of traffic engi- 
neering and the examples of the prac- 
tical applications useful in their own 
work. 


Members of the Michigan Section, 
ITE, were entertained by the Automo- 
bile Club of Michigan at a luncheon on 
Wednesday. William Potts, Safety Engi- 
neer for the A.A.A., was the host. 


The New Denominator 


Well over a quarter of a century ago, 
the Cranford Company was construct- 
ing a subway in Brooklyn, New York. 
Mr. Frank H. Morse, then auditor and 
paymaster, recognized the need for a 
simple tabulating machine to denomi- 
nate cash payrolls. It might well be said 
that the tedious task of determining the 
exact number of each bill 
to be obtained from the 
order to fill thousands of 
pay envelopes led to the 
ment of the Denominator. 
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Shortly after the introduction of the 
payroll Denominator, it was found that 
there were many other widely diversi- 
fied applications—Food Control, Sales 
Analyses, Stock Control, Inspection 
Tabulations, Differential Blood Counts, 
Inventory Analyses, Traffic Control, etc. 

Today, at 216 Broadway, New York 
7, N. Y., The Denominator Company, 
Inc., makes tabulating Denominators in 
flexible multiple units of from one to 
180 registers. Special totalizer units 
which accumulate the recordings of the 
individual registers are also available. 
Units and totalizers are constructed with 
four wheels which record up to 9,999. 
A complete revolution of the reset knob 
returns all registers to zero. 

By simply depressing the spring- 
actuated cover of the individual units 
of the Denominator, the dials record 
your count. Even where a large num- 
ber of Denominator registers are used, 
the sharp black Gothic numerals on the 
clear white surface of the dials are 
always clearly discernable. Items, brands 
or symbol characters or titles are clearly 
in view on the classification strip on the 
face of each tabulator. These strips are 
readily removed and are furnished in 
various colors to aid the operator in 
locating particular classes of items. 

The new Tally Denominator, which 
has been recently added to this Com- 
pany'’s tabulating machine line, is of 
similar construction to the individual 
unit described above. This compact 
tally is equipped with an adjustable 
spring to slip over the operator's finger 
and fits snugly in the palm of the hand. 
It is actuated simply by closing the 
hand. 

In all fields, control of the flow of 
production, parts, materials, products, 
services, and finances is absolutely neces- 
sary for successful management. At 
various stations, whether few or 
many, “Keeping Count” is of vital 
importance and is the keynote of 
successful operation. 

Further detailed information on the 
Denominator can be had from the 
manufacturer. 





Montreal to Operate 
Public Transportation 


System 

The Legislative Assembly of Quebec 
recently passed an Act to amend the 
charter of the City of Montreal, follow- 
ing the report of the city’s Board of 
Research on Traffic and Transportation 
Problems. Charles E. Campeau, Mem- 
ber, ITE, was Secretary of the Board. 
The Act authorizes the city to establish 
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GETTING RESULTS 


THROUGH TRAFFIC ENGINEERING 


TRAFFIC SITUATION No. 12 — TRAFFIC HAZARD MADE VISIBLE 
ELIMINATES ACCIDENTS 


PROBLEM 


The ratio of might to day accidents was out of proportion at the Michigan Central Railroad and Lonyo Road viaduct 
A center abutment dividing the roadway, and poor visibility at might were a contributing cause to accidents during 


darkness 


BEFORE 


ACCIDENT FACTS 





Eight accidents injuring 16 vehicle passengers 





urred in a twenty-four month period. All vehicles crashed into the 


center abutment of the viaduct during darkness and all crashes were caused by the vehicle operators not being able to 


discern the center abutment far enough in advance to avoid an accident 


FIELD STUDIES 


The visibility of the hazard 
from each side of th 








ountry byway 


SOLUTION 


The need was to improve the factor of vis 





is abutments was found to be extremely poor during darknes 


A few hundred feet back 


ict are two archaic street lamps that do not materially aid seeing, and there are no residences 
r stores on Lonyo Road for about a mile on each side of the 


viaduct; consequently, Lonyo Road is similar to a dark 


1 


ibility since the hazardous abutments must be made visible for might vehicle 
trafic. In designing the improvement, standard practice was cx 


nformed to as closely as possible. On pillars at both 


entrances black and white diagonal stripes were painted, and a reflectorized “Keep to Right” sign was erected at each 


end of the cettter abutment. A yellow centerline was painted which on approaching the dan 
guided vehicles safely around the hazard. A white hne ws 


around the center abutment 


CHECK BACK 


Since the change was effected there have been no accidents ir 


less than $40 


a Montreal Transportation Commission 
to organize, own, develop and adminis- 
ter a general system of public transpor- 
tation for the benefit of the population 
of the city and the Metropolitan district. 
The Act further provides for the com- 
plete exproportion of the Montreal 
Tramways Company. 





Small Danger Areas 

The most dangerous night accidents 
occur on a comparatively small portion 
of the city street mileage, and still a 
smaller portion of the highway mileage 
outside of cities, The Street and Traffic 
Safety Lighting Bureau reports. The 
principal danger points are approaches 
to urban areas, traffic arteries running 
through villages and built up sections 
between municipalities, heavily traveled 
city arterials, suburban business dis- 
tricts, and hazardous locations (curves, 
railroad crossings, intersections ) . 





rous middle abutment 
painted next to the yellow centerline where \t curved 





n-month period. The cost of the improvement wa 


Example Contributed By 
Harry C. Koch 

Assoc. Trafic Engineer 
Detroit, Mich 


Wichita Establishes 
One-Way Streets 


The City of Wichita recently estab- 
lished two one-way streets, each of 
which is approximately 414 miles long. 
The two streets are now serving as arter- 
ies from the heavy residential district on 
the east side of the City to the business 
center. They have been in operation 
for two months and have met with over- 
whelming approval by the citizens. The 
two streets together are now carrying 
5,000 more vehicles than they did as 
two-way streets. The peak hour traffic 
on the one-way street leading from the 
business district has almost tripled since 
the one-way operation went into effect. 
The time for driving the 412 miles has 
decreased from 13.9 minutes to 10 min- 
utes. The agitation now is for the crea- 
tion of at least one pair of north-south 
one-way streets to further facilitate the 


movement of traffic. 
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Secretary’s Column 








In the lead article for the May issue 
of Traffic Engineering, Mr. Charles M. 
Zeigler, State Highway Commissioner 
of Michigan, made a statement that 
your Executive Secretary deems worthy 
of repetition. Mr. Zeigler states as 
follows: 


“Having been in the business of high- 
way administration for quite a number of 
years, I have had opportunity to watch 
the gradual development of the talents 
and usefulness of the trafic engineering 
profession. I remember about its early 
struggle for what it considered adequate 
recognition. Frankly, I think some of those 
troubles were due, in some cases at least, 
to being more concerned with establishing 
trafhe engineering as a profession than 
with developing the solid basis of facts 
and principles which professional stand- 
ing requires.” 


Mr. Zeigler goes on to state that 
during the past fifteen years traffic engi- 
neering has come into its own. Some- 
times we have the feeling that there 
still lingers some of the old troubles. 
Many “outsiders” realize that traffic 
engineering is nationally recognized as 
a highly specialized branch of the engi- 
neering profession. These same indi- 
viduals deplore the fact that the Insti- 
tute is “highly discriminatory” in elect- 
ing new members into the fold on the 
one hand while showing little evidence 
of the development of basic facts and 
principles on the other. 


It is true that fifteen years of active 
individual and technical committee 
work has produced only two technical 
specifications (relating to traffic sig- 
nals) and the “Traffic Engineering 
Handbook.” This relatively slow pro- 
duction appears to be only a part of the 
“growing pains” of any young and 
vigorous organization. The increased 
tempo of activity in the past few years 
will soon produce several brand new 
specifications, a revised edition of the 
“Traffic Engineering Handbook,” and 
a loose-leaf technical notebook, contain- 
ing complete projects of ITE technical 
committees, and a traffic engineering 
textbook. Surely this is “the solid basis 
of facts and principles which profes- 
sional standing requires.” 

It behoves each member to continue 
their endeavors to interest qualified 
engineers in joining with us in our 
efforts to produce these facts and prin- 
ciples. Each member can also help 
produce these facts and principles by 
participating directly in the work of 
technical committes or advising the re- 
spective chairmen concerning the source 
of valuable and constructive data. 
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In the meantime we will make every 
effort to avoid the stigma of strict pro- 
fessional conservation and show the 
world that we are vitally concerned 
with the development of basic facts and 
principles to effectuate the safe, con- 
venient, and economic transportation of 
persons and goods. 


Robert S. Holmes 





, SECTION 
} NEWS 


New York Metropolitan Section 

On Thursday, April 27, 1950 the 
regular meeting of the New York Met- 
ropolitan Section was held at the Presi- 
dents Tavern in New York City. in 
the absence of President Ed Wetzel, 
Herb Keegan, Vice-President, presided 
over the meeting which was attended 
by approximately 15 members and 
guests. After a short business meeting, 
Herb Keegan introduced the speaker, 
Mr. Leo R. Welch, Supervisor of Safety 
Education, New Jersey Division of 
Motor Vehicles. 

Mr. Welch discussed the background 
of the traffic problem, emphasizing the 
need for the planning of new express- 
ways and other facilities and also the 
need for improving existing facilities. 
In order to accomplish such improve- 
ments, he said, coordination of the ac- 
tivities of individuals and groups inter- 
ested is necessary. Facts must be se- 
cured, and adopted to educate the indi- 
vidual motorist who neither knows nor 
understands the facts unless they are 
presented to him in a proper manner. 


Although it is important that traffic 
control devices and other engineering 
improvements be used for the expedi- 
tion and safety of traffic movements, it 
is also necessary that the individual mo- 
torist be properly informed as to the 
use and purpose of these improvements. 


Mr. Welch stated that closer cooper- 
ation by enforcement officials is an im- 
portant part of such an educational 
program. Since most police departments 
are short on manpower, qualitative en- 
forcement should be emphasized. 


The organization of this kind of ac- 
tivity in New Jersey was explained by 
Mr. Welch. A Coordinating Committee 
made up of traffic, safety, enforcement 
and education officials has been organ- 
ized on the three levels of government- 
state, county and local. The educational 
activities of the State Coordinating 
Committee must be generalized because 
of the wide scope of the field to be 
covered. There is great need to hit the 





public at much closer range and with 
greater accuracy, and this is the job of 
local Coordinating Committees. Mr. 
Welch said that the Engineer is in the 
middle of this program, either finding 
himself as an important cooperating 
member of such a Committee, or actu- 
ally directing the program. In many 
cases, the entire job of promoting safety 
education is left with the Engineer in 
addition to his other duties. 

Mr. Welch concluded by saying that 
the job of educating the public has just 
begun and although long strides have 
been made, activity must be carried on 
at an increasing rate. 

On May 22nd, President Wetzel ap- 
pointed Merwyn A. Kraft, Stanley T. 
Siegel, and Edmund T. Keenan as a 
Nominating Committee to select a slate 
of candidates for the offices of Presi- 
dent, Vice-President and  Secretary- 
Treasurer of the Section. The election 
of officers will be held at the Annual 
Meeting on June 29, 1950. 

Reported by Stanley T. Siegel 
Associate Editor 


University of Michigan 
Student Chapter, ITE 


The Fall semester of the 1949-50 
academic year witnessed the establish- 
ment of the University of Michigan 
Student Chapter of the Institute of 
Traffic Engineers. The organizational 
meeting was held on November 1, 1949. 

The activities of the Fall semester 
were mainly organizational in character. 
Such questions as the election of officers, 
the enactment of a constitution, and 
University recognition of the chapter as 
a qualified student organization had to 
be acted upon. Time was found, though, 
to have guest speakers at one of the 
meetings. These gentlemen were J. Carl 
McMonagle and Frank C. Eisenach, both 
of the Traffic Engineering Division of 
the Michigan State Highway Commis- 
sion. 

The Spring semester started with a 
new slate of officers in office. Activities 
during this period were directed towards 
carrying out the aims of the chapter as 
outlined in the constitution and towards 
assuring the permanency of the chapter. 
Consequently, great speakers were in- 
vited to discuss subjects of interest to 


the traffic engineer. Such speakers were: 


Pilger T. Male... 2.0... Traffic Engineer 
City of Detroit 
Capt. Rolland Gainsley 
Chief of the Trafic Bureau 
Ann Arbor Police Dept. 
Matthew Sielski 
Chief Trafic & Safety Engineer 
Chicago Motor Club 
The chapter is grateful to these gentle- 
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men for their willingness to devote 
some of their time to addressing this 
student group. The showing of movies 
was another activity. 

To insure the permanency of the 
chapter new members were recruited. 
Officers were also elected to preside over 
the chapter's activities in the coming 
fall semester. 

The chapter was invited to attend the 
meeting of the Michigan Section of the 
Institute of Traffic Engineers at Ann 
Arbor last January. 

This completes the record of the 
University of Michigan Student Chap- 
ter of the Institute of Traffic Engineers 
for the 1949-50 academic year. 

Thomas J. Ford Jr. 
Secretary-Treasurer 


LOOKING 


AHEAD 


AUGUST 13-16, 1950—LOS ANGELES, CALI- 
FORNIA 


American Society of Planning Officials. 
Hotel Biltmore. 


AUGUST 21-24, 1950—PASADENA, 
FORNIA 


National Technical Conference. Illumi- 
nating Engineering Society. Hotel 
Huntington. 

SEPTEMBER 11-14, 1950—PORTLAND, OREGON 
American Association of Motor Vehicle 
Administrators. Multnomah Hotel. 
SEPTEMBER 18-21, 1950—NEW YORK, N. Y. 
55th Annual Convention. International 

Municipal Signal Association, Inc. 
Hotel Commodore. 
SEPTEMBER 24-27, 1950—NEW YORK, N. Y. 
Annual Meeting. Institute of Traffic 


Engineers. Hotel Commodore. 


SEPTEMBER 25-27, 1950-——-LOS ANCELES, 
CALIFORNIA 


American Transit Association. Biltmore 


Hotel. 


OCTOBER 7-12, 1950—COLORADO SPRINGS, 
COLORADO 


57th Annual Conference, International 
Association of Chiefs of Police. Ant- 


lers Hotel. 


OCTOBER 9, 
ILLINOIS 


Anaual Meeting. National Council of 
State Boards of Engineering Examin- 


ers. Congress Hotel. 
OCTOBER 15-18, 1950—NEW YORK, N. Y. 
American Public Works Association. 
Hotel New Yorker. 
OCTOBER 16-20, 1950—CHICACO, ILLINOIS 
38th Annual Safety Congress & Exposi- 


tion, National Safety Council, Stevens 
Hotel. 


CALI- 


10 G 11, 1950—CHICAGO, 
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Personalities ... 


NATHAN AVINS, a native of Rus- 
sia, came to this country in 1912, and 
has lived in New York City ever since. 
At the mature age of 15, he was intro- 
duced to the industrial world by way 
of a 60-hour week in an iron shop. 
From that time until Cooper Union In- 
stitute handed him his B.S. in E.E. in 


1919, he was successfully an iron work- 
er, printer, compositor, hat worker, of- 
fice worker and experimental tester of 
electrical machinery and submarine 
motors during the first World War. 

After graduation from Cooper Union 
and finding engineering positions few 
and far between, he became an elec- 
trician, and, just prior to entry into the 
traffic field, an electrical contractor. He 
states he was “shipwrecked” financially, 
along with his betters, in the debacle of 
1929, and was then appointed to the 
Department of Public Works in New 
York City as an Inspector of Light and 
Power—a very imposing title. 

The “title” seemed to have little to 
do with his duties, for, three days after 
his appointment, he was handed the 
job of laying out a traffic signal system 
on three avenues in the city. That was 
his first introduction to the traffic engi- 
neering field. In May of 1929, it was 
his lot to remove the famous bronze 
traffic signal towers from the middle of 
Fifth Avenue and replace them with 
a system of corner post signals along 
the avenue. 

In 1930, Nathan was transferred to 
the newly created Engineering Bureau 
of the Police Department, where, he 
states, he had the good fortune to have 
as his working colleague, John T. 
Gibala (Mem., ITE). About this time 
he decided to take a post-graduate engi- 
neering course, and in 1935 was gradu- 
ated from the Polytechnic Institute of 
Brooklyn as an Electrical Engineer. 

(See AVINS, page 406) 


ARTHUR J. NAQUIN was born at 
the turn of the century in Texas but 
didn't get to enjoy it since his Dad 
and Mother moved a year later to 
Louisiana where Arthur received his 
primary schooling and won an honor 
scholarship to Tulane University. 

World War I interrupted his sopho- 


more year in the College of Engineer- 
ing in favor of a naval reserve enlist- 
ment. One month later the war was 
over and our hero was demobilized. 
The glamor of the uniform lingered on, 
however, so our lad of eighteen sum- 
mers hied himself to San Antonio to 
work in the U. S. Arsenal and to meet 
all the senoritas in  Breckenbridge 
Park. 

Returning to Tulane a year later he 
completed his undergraduate studies in 
Electrical & Mechanical Engineering in 
due time, served as a part time student 
instructor for two years at his Alma 
Mater and was then selected by the 
General Electric Co. for a P.T.M. posi- 
tion (poor test man) at Schenectady. 
Nine months later he applied for trans- 
fer to Erie to study railway motors and 
control, for the glamor of steam rail- 
road electrification was well nigh irre- 
sistable. But did he enter this field? 
.. . he did not! He went to work for 
an electric street car company in his 
own home town... at their request. 
And .. . you've probably guessed it . . . 
he also married the one-and-only from 
New Orleans, Miss Anna Baker 
on Christmas Eve. 

Arthur served as Railway Equipment 
Engineer for New Orleans Public Serv- 
ice Inc. in '26,'27 and '28; as Transpor- 
tation Engineer in ‘29 and was then 
placed in charge of the Schedule and 
Traffic Division in 1930 which post he 
held for ten years. During this period 
he became active in street traffic control 
matters, served three times as Chair- 
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man of the Traffic & Safety Committee, 
Chamber of Commerce, and was admit- 
ted to ITE (No. 70) as Associate Mem- 
ber in 1932. 

In 1941 NOPSI created a new posi- 
tion of Safety Counselor and named 
Naquin to that post to coordinate all 
the accident prevention work of its 
electric, gas and transit operations. This 
post he still holds. 

He is very active in traffic and safety 
matters at national, state, local and in- 
dustry levels. He served two years as 
Chairman of the Transit Section, Na- 
tional Safety Council, is a Vice-Presi- 
dent of the Louisiana Safety Association, 
a Director of the Southern Safety Con- 
ference and is the Chairman of the 
newly chartered New Orleans Chapter, 
American Society of Safety Engineers. 

He is a Past President of the Young 
Men's Business Club of New Orleans, 
Past President of the Delta Safety So- 
ciety of New Orleans and Past Chair- 
man of the New Orleans Chapter of 
the American Public Works Associa- 
tion. He remains very active in all these 
organizations as well as the Louisiana 
Engineering Society, Tau Beta Pi, the 
Southern Yacht Club and the Round 
Table Club. 


If he has a hobby other than fishing 
and working in his home workshop, it 
must be that of collecting gavels. He 
has one son, Arthur III, who is a senior 
in the College of Commerce and Busi- 
ness Administration at Tulane. He has 
a Buick and a brother (Capt. Oliver F. 
Naquin, U.S.N.) who has a log cabin 
just under the Skyline Drive in Western 
Virginia, and a three weeks vacation 
coming due. 





AVINS 
(Continued from page 405) 


Traffic had always interested Nathan, 
being an ardent devotee of the automo- 
bile, and for the past twenty years he 
has been engaged in almost every phase 
of traffic engineering. In 1934, he and 
Gibala decided to join the “up and 
coming” Institute of Traffic Engineers. 
Shortly afterwards he was drafted on the 
Standards and Specifications Committee 
of the Institute and assisted in writing 
the section of the original Handbook 
on the Traffic Controller, and the One- 
Way Single Face Traffic Signal. 

With the establishment of the Traf- 
fic Commission in New York last year, 
Gibala’s transfer to the Department of 
Traffic Engineering, he has had to as- 
sume additional responsibilities under 
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New Appointments... 


RICHARD GALLAGHER was ap- 
pointed Director of Public Works of 
the City of Berkeley on January 1, 1950, 
as a result of a competitive examination. 

Previous to his association with the 


RICHARD A. OVERMEYER was 
appointed the first Traffic Engineer for 
the City of Youngstown, Ohio, on May 
1, 1950. He resigned his former posi- 
tion as Junior Engineer (Traffic) for 





City of Berkeley, Mr. Gallagher was in 
private practice as a Consultant in Traf- 
fic Engineering and Traffic Planning 
during which time he assisted many 
cities and private concerns in Califor- 
nia in connection with their traffic and 
parking problems. 


the City of Cincinnati to accept the new 
appointment. Dick is a graduate in 
Civil Engineering from Virginia Mili- 
tary Institute and holds a Master's 
degree in this branch from Purdue 
University. He completed a year of 
graduate study at the Yale Bureau of 
Highway Traffic. 





the title of Assistant Electrical Engi- 
neer, and is now in charge of all phases 
of traffic control in the Borough of 


Queens (pop. 1,800,000), and an 
“unofficial consultant” in the other 
boroughs. 


As a diversion from traffic problems, 
Nathan likes music, automobile travel- 
ing, and cabinet making. 


HRB To Meet In January 


The 30th Annual Meeting of the 
Highway Research Board of the Na- 
tional Research Council will be held in 
Washington, D. C., from January 8 to 
12, 1951. Headquarters will be the 
building of the National Academy of 
Sciences. Program plans are well under 
way and an outstanding program of 
papers and reports on highway research 
subjects is assured. Details will be an- 
nounced at a later date. The change 
from the Board’s usual December meet- 
ing dates is necessary to avoid conflict 
with other important meetings involv- 


ing highway engineers and administra- 
tors which are scheduled for Decem- 
ber, 1950. 





The group of technicians shown above 
are reviewing the plans for the de 
velopment of an arterial route system 
in Albuquerque, New Mexico, in prepa- 
ration for a meeting with the state high- 
way engineer and city officials. Left to 
right, seated: D. Grant Mickle, Auto- 
motive Safety Foundation; James O. 
Granum, ASF; R. W. James, Urban 
Engineer, U. S. Bureau of Public Roads 
(Denver office); and standing, left to 
right, Aron Abelard, Programming and 
Planning Engineer, Bureau of Public 
Roads (Denver office); E. E. Duffy, 
ASF; and Gordon Gravelle, Resident 
Engineer, ASF. The photo was taken 
by Henry A. Barnes, Traffic Engineer of 
Denver, who visited the project to ob- 
serve methods utilized in a compre- 
hensive survey and transportation study 
of this nature preliminary to a similar 
survey in Denver. 
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Tests Prove Value of 
High Schoo! Driver 
Education 


A recent test has “conclusively 
proven” the practical value of high 
school driver education by disclosing 
the fact that 1100 young drivers who 
received this training were involved in 
only one-quarter as many accidents as 

random sampling of 1100 teen-agers 
who had not studied driver education 
iti high school. 

According to the Association of Cas- 
ualry and Surety Companies’ accident 
prevention department, which has been 
conducting extensive research in this 
field, the record of the average teen-age 
driver is not good, but it is better than 
that of the 20-24 age group. 

To prove “once and for all the con- 
crete benefits of driver education 
ccurses” now being offered in over 
7,000 high schools throughout the coun- 
try, a survey was made in Delaware 
among 2200 teen-age drivers, half of 
whom had been trained and the other 
half of whom had not. The results of 


the survey follow: 

Trained Untrained 
Arrests: 5.2% 24.9% 
Accidents: 1% 22.9% 
Warnings: 9.2% 31% 


The First State 
Highway Department 


Recently the general office of AASHO 
received an inquiry from one of the 
member departments seeking  infor- 
mation on which of the states had the 
first highway department. Checking 
with competent historians, the general 
ctice came up with the following 
information: 

The first state highway department 
seems to have been established in Vir- 
ginia in 1816, with one Loammi Bald- 
win as first state engineer. The second 
such organization was established in 
South Carolina in 1817, and in Ken- 
tucky in 1835. 

One of the interesting side lights on 
this research was the fact that the origi- 
nal Kentucky act passed in 1835, and 
amended in 1837, established a salary 
of $5,000 per year for the chief engi- 
neer of the Kentucky department, which 
statutory provision seems to have pre- 
vailed until quite recent times. This is 
indicative of how difficult it is to get 
highway engineers’ salaries up. 


American Highway—April 1950 
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A NEW GRANITE CURB FOLDER 
7T—Containing complete speci- 
fications on fabrication and set- 
ting of StandardizedGraniteCurb, 
also detail drawing of high 
speed highway entrances and 
exits: Every traffic engineer 
should have it.— Write for your 


free copy today. 


E e F L 5 T C os e R fe) x West Chelmsford, Mass. 


Lowell 7588 
tc R A eg 4 T E 104 East 40th St., New York16,N.Y. 


ORegon 9-4210 
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HYWAY GUARD VISIBILITY 
Resilient convex steel rail safely deflects cars back on WUinimum 


the road Low-mounted springs absorb impact, minimize 
damage to car and occupants COST eee 


Write Tod 
TUTHILL SPRING CO. |sQemerend 


760 W. Polk Street, Chicago 7, Illinois 








Flo 
Ww TRAFFic s Ie 
Als 


Universal mounting and adjustment 
Modernistic and streamlined in design 
Dust and weather proofed throughout 
Lightweight sectional construction 
Sections and parts 100% interchangeable 


Span-wire, mast-arm, bracket, pedestal or 
pipe mounting 


Spun aluminum Alzak reflectors 
Adjustable lamp focusing 


No tools required for inspections 
or adjustments 


For Further Information, write or wire 


SOUTHERN SIGNALS, INC. 


222 BEACH STREET 


STREET NAME 


Specify "TrToaa>¢ ASSEMBLIES 


YOU NEED THEM... REASONABLY PRICED 


BOX 1303 


Every modern city needs good 
legible street markers. The 
Miro-Flex line is the finest of 
its kind. There is a style for 
every street marking need. 


THEY ARE WELL MADE 


Letters are embossed on 18 
ga. galvanized, bonderized 
steel. Baked enamel finish in 
contrasting colors. Tamper- 
proof mounting for poles or 
pipe. Will wear and look 
good for years. 


1824 EAST SECOND STREET 


» 408 « 


WRITE FOR COMPLETE CATALOG 
FULL DETAILS AND PRICES 





You'll be surprised when you 
receive the Miro-Flex quota- 
tion on your street marking 
needs. Actually they cost less 
than many other signs. You 
take no chance with Miro-Flex. 


PROMPT DELIVERY... 


Miro-Flex has a good supply 
of standard traffic control 
signs and likewise deliver 
special orders of street name 
signs on short notice. When 
you think of signs, think of 
Miro-Flex. 


WICHITA, KANSAS 


TRAFFIC ENGINEERING 








027 Newark Avenue, 


eae esa 
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Elizabeth 3, 


\MERICAN GAS ACCUMULATOR COMPANY 


New Jersey 


AGA 


MARINE 
LIGHTING 
EQUIPMENT 





Good Light... PLEASANT DREAMS 


keen brakes ...a sickening crash! Crime... people in trouble. . 
delinquency... vandalism... fright! You'll find these nightmares prevalent 
‘oo often in communities where there’s too little light. But in areas well lighted, 
like that above, such things seldom if ever happen. Good street lighting is 
cheap at any price. 

And it’s so easy to have adequate, efficient light with modern fixtures support- 
ed by Monotube Tapered Steel Poles. Monotubes, product of many years’ expe- 
rience, are designed for easy installation....and for lasting service with a very 
minimum of maintenance as the years go by. Monotubes are also noted for 
their attractive appearance. They come plain or fluted, are available in heights 


and designs appropriate for any location or condition. 


If you are looking ahead to modernizing or extending your street lighting 
facilities, be sure to get a// the facts on Monotubes. For complete information, 


write The Union Metal Manufacturing Company, Canton 5, Ohio. 


UNION METAL 


Monotube Street Lighting Standards 


TRAFFIC ENGINEERING 
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